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FOREWORD 

This  publication  presents  a  description ^of  the  fundamentals 
of  war  gaming,  its  history,  and  some  of  the  techniques  employed 
in  war  games.  It  is  intended  primarily  for  the  use  of  resident 
students  at  the  U.S.  Naval  War  College.  It  should  also  provide 
a  source  of  background  information  for  other  military  officers 
and  researchers  concerned  with  war  gaming. 

Fundamentals  of  War  Gaming  is  the  work  of  Mr.  Francis  J. 
McHugh,  Operations  Research  Analyst  of  the  Staff  of  the  War 
Gaming  Department  at  the  Naval  War  College.  Mr.  McHugh  has 
long  been  a  war  gaming  enthusiast  and  has  been  closely  asso¬ 
ciated  with  war  gaming  at  the  College  for  many  years. 

The  Naval  War  College  is  deeply  indebted  to  the  various 
authors  and  publishers  whose  wor’,.3  have  beer  used  in  preparing 
this  text. 
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INTRODUCTION  TO  WAR  GAMES 


Military  officers,  unlike  other  professional  men, 
cannot  practice  their  prof ession--war--except  in  time  of 
war.  Furthermore,  when  war  does  come,  they  may  be  pro¬ 
moted  rapidly,  and  assigned  to  that  are  far  beyonu 

their  peacetime  experience.  Consequently,  throughout  a 
great  deal  of  history  the  military  has  developed  or  has 
sponsored  and  supported  the  development  of  methods  and 
techniques  that  will  permit  them  to  practice  their  pro¬ 
fession  in  time  of  peace.  One  such  technique  is  based 
on  the  simulation  of  war  and  is  known  as  "war  gaming." 


Simulation .  A  simulation  is  an  operating  represen¬ 
tation  of  selected  features  of  real-world  or  hypothetical 
events  and  processes.  It  is  conducted  in  accordance  with 
known  or  assumed  procedures  and  data,  and  with  the  aid  of 
methods  and  equipment  ranging  from  the  simplest  to  the 
most  sophisticated.  John  Clerk,  a  landsman  with  no  actual 
experience  in  the  ways  of  the  sea,  revolutionized  British 
18th  century  naval  tactics  by  using  a  table-top  for  an 
ocean  and  wooden  blocks  to  represent  ships.  In  today's 
world  Polaris  missiles  are  test  fired  from  machines  that 
simulate  the  motion  of  a  submarine.  An  accountant  rep¬ 
resents  the  past  business  of  a  firm  by  rows  of  figures; 
a  high-speed  digital  computer  simulates  many  things,  a 
flow  of  traffic,  a  global  air  battle,  and  so  on.  Many 
aspects  of  naval  and  air  warfare  are  simulated  on  the  Navy 
Electronic  Warfare  Simulator,  a  large  and  complex  system 
designed  specifically  for- that  purpose. 

Simulation  provides  the  means  for  gaining  experience 
and  for  making  and  correcting  errors  without  paying  the 
real-world  penalties.  It  offers  opportunities  to  test 
proposed  modifications  in  a  system  or  process,  to  study 
organizations  and  structures  not  yet  in  being,  to  probe 
past,  present,  and  future  events,  and  to  utilize  forces 
that  are  difficult  or  impossible  to  mobilize.  Simulation 
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is  of  value  as  an  educational  device  and  as  a  heuristic 
device.  One  of  its  major  forms,  employed  for  both  pur¬ 
poses,  is  the  war  game. 


Conflict  Situation.  A  situation  in  which  two  or  more 
sets  of  interests  represented  by  persons,  sides,  military 
forces,  or  nations  are  actively  competing  for  the  same 
goal,  or  have  opposing  desires  and  objectives,  is  known  as 
a  "conflict  situation."  A  game  of  chess,  a  group  of  aiito- 
mobile  manufacturers  competing  for  consumers,  a  submarine 
attempting  to  penetrate  a  hostile  barrier,  a  nation  striv¬ 
ing  to  gain  control  of  a  vital  sea  area  while  a  second 
does  everything  within  its  means  to  deny  that  control  are 
all  examples  of  conflict  situations. 

War  Games.  Both  in  and  out  of  the  military  services, 
training  or  testing  exercises  and  maneuvers  employing 
wholly,  or  in  part,  real  forces  and  weapons  and  conducted 
under  varying  degrees  of  field  conditions  are  often  re¬ 
ferred  to  as  war  games.  Traditionally,  however,  the  term 
is  employed  to  describe  conflict  situations  in  which  the 
operations  are  imaginary  rather  than  real  and  when  all  of 
the  forces,  weapons,  areas,  and  interactions  are  simulated.* 
It  is  in  this  latter  sense  that  the  term  is  employed  in 
this  text,  and  for  current  purposes  the  following  defini¬ 
tion  is  presented: 


♦The  first  war  game  conducted  in  1824  was  a  theoretical 
conflict  between  imaginary  forces.  An  early  Naval  War  Col¬ 
lege  definition  called  war  games,  "exercises  in  the  art  of 
war,  either  land  or  sea,  worked  out  upon  maps  or  tables 
with  apparatus  designed  and  constructed  to  simulate,  as 
nearly  as  possible,  real  conditions."19  According  to  Young,8 
the  New  international  Encyclopedia  of  1916  (Vol.  28,  Dodd, 
Mead  and  Co.,  New  York)  described  a  war  game  "as  an  imaginary 
military  operation  usually  conducted  on  a  map  and  employing 
movable  devices  intended  to  represent  the  opposing 
forces,  which  are  moved  about  according  to  rules  reflecting 
conditions  of  actual  warfare." 


1-2 


A  war  game  is  a  simulation,  in  accordance  with  prede- 
t-  rmined  rules,  data,  and  procedures,  of  selected  aspects 
of  a  conflict  situation.*  It  is  an  artificial — or  more 
strictly,  a  theoretical — conflict".  .  .  to  afford  a  prac¬ 
tice  field  for  the  acquirement  of  skill  and  experience  in 
the  conduct  or  direction  of  war,  and  an  experimental  and 
trial  ground  for  the  testing  of  strategic  and  tactical 
plans. "1 

Following  World  War  II  the  concepts  and  methodology 
of  war  gaming  were  applied  successfully  to  non-military 
problems.  This  resulted  in  the  development  of  "business," 
"political,"  and  other  specialized  types  of  war  games. 

Since  many  of  these  had  nothing  whatever  to  do  with  war, 
the  term  "operational  gaming"  has  come  into  use  to  define 
the  application  of  gaming  techniques  to  non-military  situ¬ 
ations.  It  is  also  used  to  mean  all  war  games,  military 
and  non-military.  The  definition  of  war  games  given  above 
is  also  the  definition  of  operational  games. 

War  games  evolved  from  military  chess  which  in  turn 
grew  out  of  the  ancient  game  of  chess.  The  chief  objec¬ 
tive  of  both  chess  and  military  chess  was  to  furnish  amuse¬ 
ment.  although  in  some  of  the  military  chess  games  there 
seems  to  have  been  an  intent  to  include  some  measure  of 
military  training.  When  the  first  war  game  was  devised  in 
1824  for  the  serious  purpose  of  simulating  actual  military 
operations,  it  appeared  obvious  to  the  originator,  Lieuten¬ 
ant  von  Reisswitz  of  the  Prussian  Guard  Artillery,  that 
the  term  "war  game"  was  not  an  appropriate  title  for  his 
invention.  It  had  been  applied  to  the  military  type  chess 
games  and  implied  a  pleasant  pastime  rather  than  a  serious 
endeavor.  However,  he  did  use  the  name  war  game  "... 
only  because  he  could  not  at  that  time  find  one  more  suit¬ 
able."10  Since  then  there  have  been  other  attempts  to  find 


♦The  Dictionary  of  United  States  Military  Terms  for 
Joint  Usage,  1  December,  1964,  defines  a  war  game  as  "A 
simulation,  by  whatever  means,  of  a  military  operation  in¬ 
volving  two  or  more  opposing  forces,  conducted,  using  rules, 
data  and  procedures  designed  to  depict  an  actual  or  assumed 
real  life  situation." 


what  might  be  considered  a  more  appropriate  name  for  the 
simulation  cf  military  conflicts.  Thus,  as  early  as  1911, 
Captain  W.  McCarty  Little,  USN,  who  introduced  the  gome  to 
the  Naval  War  College  said:  ”...  that  the  name,  'War 
Game, '  has  had  much  the  came  depreciating  effect  as  the 
term  'Sham  Fight*  has  nad  with  regard  to  Field  Maneuvers. 

To  avoid  this  the  Army  had  recourse  to  the  expression  'Map 
Maneuver.'  We,  of  the  Navy,  may  in  like  manner  say  'Chart 
Maneuver,  '  -*nd  we  have  lately  decided  so  to  do."-'-  More 
recently  the  term  "operational  simulation"  has  appeared  as 
a  possible  replacement  for  the  traditional  name,  war  game. 
Some  writers  retain  the  name  but  qualify  their  definition 
by  a  phrase  such  as  "seriouj  use  of  playing."  Despite 
these  proposals,  the  name  war  game  (or,  in  its  broader 
aspects,  operational  came)  has  never  been  uprooted,  either 
by  edict  or  suggestion.  This  may  be  because  the  title  is 
too  deeply  embedded  in  the  history  and  literature  of  the 
subject,  or  perhaps  it  is  due  to  the  more  basic  reason  that 
was  discovered  by  von  Reisswitz,  one  cannot  find  a  more 
suitable  title. 

Depending  upon  the  available  equipment  and  reason  for 
play,  a  war  game  may  employ  any  one  or  a  combination  of 
three  basic  methods  of  simulation:  manual,  computer,  and 
machine.  The  manual  method  uses  such  tools  as  game  boards, 
maps,  measuring  devices,  tables  and  graphs.  The  computer 
method  employs  general  purpose  digital  computers.  Machine 
simulatio vs  are  conducted 'on  equipment  such  as  the  Navy 
Electronic  Warfare  Simulator  which  is  designed  especially 
for  war  gaming.  However,  regardless  of  the  equipment  and 
techniques,  every  game  is  conducted  in  accordance  with  a 
set  of  rules  or  procedures.  These  are  known  as  the  "Rules 
of  the  Game,"  or  the  "Model  of  the  Game." 

Models.  A  model  is  a  representation  of  an  object  or 
structure,  or  an  explanation  or  description  of  a  system,  a 
process,  or  a  series  of  related  events.  Thus,  a  globe  is 
a  model  of  the  earth?  a  flow  chart  is  constructed  to  rep¬ 
resent  a  communication  system;  a  set  of  equations  is  formu¬ 
lated  to  serve  as  a  model  of  a  sector  of  an  economy.  Some 
models  "look  like"  what  they  represent,  others  are  analogue 
in  nature,  and  a  third  type  is  symbolic. 
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Models  are  never  intended  to  be  anything  more  than 
useful  approximations  of  reality.  The  globe  merely  dupli¬ 
cates  the  salient  features  of  its  massive  counterpart. 

A  flow  chart  omits  inessential  currents  and  counter  cur¬ 
rents.  A  system  of  equations  includes  only  the  key  vari¬ 
ables.  The  details  and  variables  incorporated  into  any 
model  are  those  that  are  feasible  and  that  are  deemed 
necessary  or  desirable  for  the  purpose  for  which  the  model 
is  constructed. 

Abstractions  of  broad  over-all  processes  might  be  con¬ 
sidered  to  be  "macro"  models;  representations  that  are  some¬ 
what  detailed  in  nature,  and  that  are  focused  on  a  segment 
of  a  process,  "micro"  models. 


War  Game  Models.  During  the  early  days  of  war  gaming, 
the  word  model,  if  employed  at  all,  was  used  to  designate 
those  moveable  pieces  that  to  some  extent  resembled  the 
forces  or  units  they  represented.  The  contour  map,  the 
chart  of  an  ocean  region,  or  the  game  board  was  a  model  of 
the  battlefield  or  battle  area.  Later,  and  due,  perhaps, 
in  large  measure  to  the  introduction  of  digital  computers 
and  the  entrance  of  mathematicians  and  other  scientists  in¬ 
to  the  field  of  war  gaming,  the  term  model,  as  applied  to 
war  qaming,  began  to  be  used  in  a  less  restricted  fashion. 

When  a  war  game  is  conducted  by  means  of  a  computer, 
it  is  necessary  to  analyze  in  advance  the  entire  process, 
co  select  the  features  essential  to  the  given  problem,  to 
specify  every  step  to  oe  taken,  to  determine  and  provide 
for  alternative  sequences  of  events,  and  to  furnish  in 
quantitative  terms  each  item  of  data.  Such  a  precise  and 
complete  description  of  the  chosen  aspects  and  processes 
of  the  conflict  situation  is  in  effect  a  model  which  serves 
as  the  basis  or  guide  for  the  computer  simulation.  The 
conception  and  construction  of  the  computer  war  gars  model 
are  affected  by  the  purpose  of  the  simulation  and  by  the 
capabilities  of  the  computer. 

War  games  that  are  not  conducted  on  a  computer,  but 
are  played  by  manual  means  with  or  without  the  assistance 
of  a  computer,  or  on  the  Navy  Electronic  Warfare  Simulator, 


are  also  conducted  in  accordance  with  rules  and  procedures 
that  reflect  the  nature  and  purpose  of  the  game,  and  the 
simulation  techniques  that  are  employed.  In  recent  years 
these  rules  and  procedures,  as  in  the  case  of  computer 
games,  have  often  been  called  the  model,  or  in  complex 
simulations,  the  models  of  the  game. 

The  models  or  rules  for  non-computer  games  may  be  less 
precisely  formulated  than  those  constructed  for  computer 
simulation.  More  as  well  as  a  greater  variety  of  inputs 
representing  forces,  operational  and  weapons  character¬ 
istics,  and  the  like  are  ordinarily  possible.  Many  tacti¬ 
cal  decisions  that  must  be  considered  and  programmed  on  a 
computer  are  made  by  the  players.  The  results  of  inter¬ 
actions  are  evaluated  by  a  control  group  in  accordance  with 
rules  and  functions  which  they  are  frequently  permitted  to 
override,  or  these  decisions  may  be  based  solely  on  their 
professional  judgment.  New  forces  may  be  injected  during 
a  game  or  old  ones  reactivated,  if,  in  the  opinion  of  the 
director,  such  actions  will  contribute  to  the  purpose  for 
Which  the  game  is  being  played. 

In  many  war  games  a  variety  of  situations  and  inter¬ 
actions  are  simulated:  a  landing  operation,  naval  forces 
engaging  air  units,  submarine  versus  antisubmarine  forces, 
and  so  on.  Each  requires  its  own  rules  or  specialized 
model.  In  addition  to  these  representations  of  the  various 
operational  and  battle  processes,  procedures  or  special 
models  are  usually  required  to  control  functions  that  are 
not  features  of  the  real-world  events  being  simulated,  but 
that  are  necessary  to  carry  out  the  simulation.  A  commu¬ 
nications  flow  diagram  for  a  control  group  furnishes  an 
example  of  such  a  model.  The  model  of  the  complete  war 
game,  then,  would  constitute  a  macro  model,  a  composite  of 
the  special  or  micro  models  plus  an  explanation  or  descrip¬ 
tion  of  their  interrelationships.  That  is,  a  war  game 
model  is  the  set  of  all  the  procedures  and  rules  required 
for  the  control  and  conduct  of  a  war  game.  When  simulation 
methods  are  not  altered,  certain  procedures  might  be 
changed  or  some  specialized  models  or  sub-models  might  be 
used  in  more  than  one  type  game.  Thus,  an  air-to-air  model 
might  replace  a  less  sophisticated  model  without  affecting 
the  over-all  game  model,  or  a  surface  action  model  might 
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be  utilized  in  several  different  kinds  of  games. 

The  model  of  a  war  game  provides  for  the  types  of 
forces,  the  level  or  levels  cf  command  decision,  and  the 
modes  of  support,  communication,  and  interactions  which 
have  been  selected  from  the  real-world,  and  includes  a 
description  or  explanation  of  the  processes  needed  to 
carry  out  the  simulation.  The  model  accepts  inputs  such 
as  the  number  of  forces,  logistic  factors,  and  so  on,  and 
produces  outputs  in  the  form  of  planes  splashed,  ships 
sunk,  loss  of  effectiveness  of  units,  residual  capabili¬ 
ties,  and  objectives  obtained. 


Other  Elements,  The  simulation  equipment  and  the 
models  or  rules  that  are  designed  or  chosen  to  guide  the 
simulation  represent  but  a  portion  of  the  over-all  gaming 
effort.  A  game  needs  a  purpose,  that  is,  a  reason  for  its 
planning  and  conduct.  Some  sort  of  situation  must  be  de¬ 
vised,  and  an  area  of  operations,  forces,  and  weapons  se¬ 
lected  so  that  together  they  will  lead,  naturally,  into  a 
simulated  operation  that  will  achieve  the  selected  purpose. 
Consideration  should  be  given  to  the  form  in  which  the  re¬ 
sults  obtained  during  and  from  the  game  will  be  recorded, 
if  a  critique  is  to  be  conducted,  and  if  so,  what  materials 
and  equipment  are  necessary.  Requirements  for  maps,  forms, 
slides,  and  transparencies  must  be  determined,  and  arrange¬ 
ments  made  for  their  preparation  and  reproduction.  The  co¬ 
ordination  of  the  pregame  planning  for  all  of  the  elements 
necessary  to  play  a  game  is  usually  the  responsibility  of 
the  Director  or  Controller  of  the  game. 


War  Game  Director  or  Controller.  The  individual 
assigned  the  responsibility  for  the  preparation,  play,  and 
postgame  critique  or  evaluation  of  the  simulation  of  a  con¬ 
flict  situation  is  usually  known  as  the  Director  or  Control 
ler  of  the  Game.  He  may  stop  the  play  at  any  time,  when, 
in  his  opinion,  the  game  has  served  its  purpose.  In  case 
of  disputes  and  disagreements,  he  makes  the  final  decision. 
During  certain  types  of  simulations  the  director  has  the 
authority  to  reverse  or  modify  the  assessments  of  umpires 
or  the  evaluations  made  by  mechanical  or  electronic  devices 
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Ha  may  add  new  units  or  materiel  during  a  game,  or  increase 
or  decrease  the  effectiveness  of  forces  and  weapons,  it 
il  also  his  duty  to  see  that  the  results  of  the  game  are 
summarized  and  properly  presented. 


Control  Group.  This  group  comprises  the  director's 
staff.  It  exists  in  order  to  advise  and  assist  him  in  the 
planning,  conduct,  and  evaluation  of  the  war  game.  The 
members  of  the  control  group  should  be  cognizant  of  all 
aspet-itf  of  the  simulation,  and  should  be  furnished  complete 
intelligence  during  the  game  of  any  areas  over  which  they 
exercise  control. 

The  size  of  the  control  group  depends  upon  the  type 
and  scope  of  the  game,  and  upon  the  simulation  facilities 
that  are  available.  It  is  usually  composed  of  a  well 
integrated  team  of  military  officers  and  professional  war 
gaming  personnel. 

The  military  personnel  aid  the  director  in  the  military 
requirements  of  the  pregame  preparation.  During  the  con¬ 
duct  of  a  game  they  monitor  operations  and  logistics,  and 
monitor  or  evaluate  interactions.  One  or  more  may  act  as 
historians,  or  form  an  "analysis  team"  to  observe,  to  de¬ 
duce,  and.  to  present  any  lessons  that  might  be  learned 
from  the  game.  In  some  simulations  certain  members  of  the 
control  group  may  act  as  the  "other  side,"  or  as  lower 
echelon  commanders  in  order  to  generate  the  kind  and  amount 
of  opposition  and  intelligence  that  the  director  thinks  is 
necessary  for  the  purpose  of  the  game.  Members  of  the  con¬ 
trol  group  who  monitor  or  evaluate  are  usually  called 
umpires. 

The  war  gaming  personnel  are  concerned  chiefly  with 
gaming  per  se.  They  develop  the  models,  prepare  the  pro¬ 
grams  for  computer  or  simulation  equipment,  and  coordinate 
the  military  requirements  and  the  available  facilities. 
During  the  play  of  a  game  they  may  be  umpires,  programming 
officers,  etc.  This  group  should  function  as  part  of  the 
overfall  organization  in  such  a  way  that  its  members  pro¬ 
vide  the  experience  and  continuity  of  gaming  methodology 
that  is  essential  to  smoothness  of  operations  and  for  the 
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.V* 

p  development  and  "phasing  in"  of  new  gaming  concepts  and 

techniques . 


The  control  group  may  be  assisted  by  war  game  or 
visual  aids  specialists,  i.e.,  draftsmen,  whose  duty  it  is 
to  prepare  the  maps  and  other  graphic  materials,  and  to 
maintain  plots  and  situation  maps,  in  addition,  programmers, 
messengers,  status  board  keepers,  and  clerical  personnel 
are  often  required. 

When  mechanical  or  electronic  simulation  is  employed, 
maintenance  personnel  are  usually  required;  and  in  some 
instances  an  engineering  group  might  be  assigned  to  develop 
improvements  or  design  new  equipment  in  accordance  with  the 
operational  requirements  of  the  military  and  war  gaming 
personnel. 

Players .  In  most  computer  simulations  the  director 
and  control  group  determine  and  program  the  limited  number 
of  decisions  that  the  commanders  of  each  simulated  force 
could  make,  and  provide  methods  so  that  the  computer  itself 
makes  the  choice.  Once  the  game  starts,  there  are  no  human 
commanders  of  the  forces  represented,  no  human  reactions  to 
affect  the  progress  of  the  simulation.  However,  in  many 
games  a  group  of  participants  employ  simulated  forces 
according  to  their  own  plans  and  reactions  and  in  pursuance 
of  an  assigned  or  deduced  mission.  This  group  is  known  as 
the  "players." 

Since  most  war  games  simulate  an  engagement  or  series 
of  engagements  between  selected  or  the  total  military 
forces  of  two  different  nations  or  alliances,  the  players 
are  usually  divided  into  two  opposing  teams,  each  repre¬ 
senting  a  range  of  command  levels  of  one  of  the  conflict¬ 
ing  nations  or  alliances.  Traditionally,  opposing  forces 
and  players  are  designated  by  different  colors;  red  and 
blue,  green  and  white,  etc.  The  players  act  out  their 
assigned  command  roles,  that  is,  they  make  the  same  deci¬ 
sions  and  take  the  same  actions  that  they  would  if  the 
imaginary  forces  and  weapons  under  their  command  were  real 
forces  and  real  weapons.  In  order  for  a  game  to  be  suc¬ 
cessful,  the  players  must  enter,  wholeheartedly,  into  the 
spirit  of  the  play. 


> 
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The  players  represent  real-world  commanders;  the  con¬ 
trol  group  functions  more  as  an  all-seeing,  all— knowing, 
strictly  impartial  deity. 

Spectators .  In  addition  to  the  control  group  and 
players,  the  progress  of  a  game  is  often  observed  by  spec¬ 
tators.  There  are  two  kinds;  those  that  are  interested, 
either  from  a  military  or  gaming  point  of  view,  in  watch¬ 
ing  all  or  specific  portions  of  the  game;  and,  those  who 
are  accidental  spectators,  that  is,  they  should  be  in  the 
game,,  but  due  to  limited  simulation  facilities  and  per¬ 
sonnel  requirements  could  not  be  absorbed  into  either  the 
control  or  player  groups.  The  former  need  to  be  briefed 
on  the  purpose  of  the  game,  and  given  sufficient  background 
to  enable  them  to  follow  intelligently  its  play.  The  lat¬ 
ter  do  not,  as  a  general  rule,  derive  as  much  benefit  from 
the  game  as  do  the  members  of  the  control  and  player  groups. 
Therefore,  when  possible,  another  game  should  be  scheduled 
so  that  they  may  gain  the  benefit  of  active  participation. 


The  Purpose.  War  games  are  not  played  for  pleasure, 
although  they  may  afford  the  designers  and  participants  a 
great  measure  of  satisfaction — or  even  frustration — much 
in  the  same  manner  as  would  the  actual  exercise  of  a  pro¬ 
fessional  function.  They  are  conducted  for  a  general  pur¬ 
pose,  and  usually  for  one  or  more  specific  purposes  that 
ire  considered  to  be  commensurate  with  the  efforts  expended. 


The  ideal  aim  of  every  war  game  is  to  provide  mili¬ 
tary  commanders  with  both  decision-making  experience  and 
decision-making  information  that  will  be  useful  in  real- 
world  situations.  In  practice,  however,  it  has  been  found 
that  it  is  better  to  point  the  game  toward  but  one  of  these 
objectives,  that  is,  to  select  as  the  primary  objective  or 
general  purpose  one  of  the  following: 


(a)  Provide  military  commanders  with  decision-making 
experience ,  or 

(b)  Provide  military  commanders  with  decision-making 
information. 


Thus,  some  games  emphasize  the  first  of  these  general  pur¬ 
poses;  others  the  second,  although  it  is  readily  realized 
that  by  the  very  natvre  of  gaming,  all  include  both  in  one 
degree  or  another. 

The  relationship  between  ths  definition  and  the  gen¬ 
eral  purposes  of  war  games  is  illustrated  in  Figure  1-1. 

The  general  purpose  of  a  war  game  is  frequently  stated 
by  saying  that  the  game  is  an  "educational"  (decision-  # 
making  experience)  or  an  "analytical"  (decision-making 
information)  type  game. 


Specific  Purpose  or  Purposes.  In  order  to  achieve 
one  of  the  general  purposes  to  any  practical  extent,  it  is 
desirable  to  narrow  the  objective  area.  For  example,  a 
game  may  be  conducted  to  provide  decision-making  experience 
at  one  or  more  specified  levels  and  types  of  command;  another 
to  provide  information  and  data  concerning  the  employment  of 
specific  forces  or  weapons  systems,  test  an  organization  or 
distribution  system,  or  evaluate  a  type  of  operation  or  a 
tactical  doctrine.  These  particular  reasons,  whatever  they 
might  be,  are  the  specific  purposes  for  conducting  the  game. 
They  should  be  clearly  defined. 

The  specific  purpose  of  a  game  may  be:  To  provide  the 
players  with  experience  in  supervising  a  planned  action  of 
the  operations  of  an  attack  carrier  striking  force  when  op¬ 
posed  by  enemy  surface,  subsurface,  and  air  forces.  Or 
games  may  be  played  so  that  the  participants  can  conduct  a 
simulated  amphibious  assault  based  on  their  own  plans,  test 
a  certain  air  defense  formation,  plan  a  future  operation, 
or  study  an  historical  action.  They  may  be  used  to  develop 
tactics  for  the  employment  of  a  proposed  missile  system,  or 
to  teach  decision-making  under  the  pressure  of  real-time  and 
when  intelligence  is  contradictory  and  incomplete.  Games 
may  also  be  employed  to  give  military  commanders  whose  ex¬ 
perience  has  been  limited  to  a  particular  field  of  opera¬ 
tions  an  opportunity  to  study  and  participate  in  activities 
of  greater  scope,  or  quoting  the  American  Management  Asso¬ 
ciation’s  purpose  for  one  of  their  business  games,  "To  make 
generalists  out  of  specialists." 
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Types .  As  shown  in  Figure  1-2,  war  games  may  be  clas¬ 
sified  according  to  six  categories,  some  of  which  have  a 
number  of  subdivisions.  These  categories  ares  purpose, 
scope  and  level,  number  of  sides,  amount  of  intelligence, 
method  of  evaluation,  and  simulation  techniques. 

General  Purpose.  When  the  primary  purpose  of  a  war 
game  is  to  provide  the  players  Wx-.h  decision-making  expe¬ 
rience,  the  game  is  known  as  an  "educational"  type  game. 
When  a  simulation  is  conducted  in  an  attempt  to  obtain 
information  and  data  that  will  help  the  responsible  com¬ 
mander  to  make  decisions,  the  game  i3  referred  to  as  an 
"analytical"  type  game.  As  mentioned  previously,  educa¬ 
tional  games  have  analytical  overtones;  analytical  games, 
educational  connotations.  The  participants  in  any  game 
designed  and  conducted  to  improve  their  decision-making 
ability  obviously  will  receive  and  retain  ideas  and  im¬ 
pressions  concerning  the  relative  merits  of  the  plans, 
command  structures,  forces,  and  weapons  systems  that  are 
employed,  and  gain  some  knowledge  of  the  area  of  opera¬ 
tions.  This  information  should  be  of  value  in  the  plan¬ 
ning  and  conduct  of  real-world  operations.  Those  who 
organize  and  participate  in  analytical  games  will,  of 
necessity,  have  to  consider  the  factors  that  enter  into 
the  decision-making  process. 


Scope  and  Level.  War  games  may  range  all  the  way 
from  a  contest  between  two  units  of  a  single  service  to  a 
simulated  global  conflict  involving  coalitions  of  nations, 
the  efforts  of  all  services,  and  the  impact,  of  conventional 
and  nuclear  weapons  on  military  forces  and  civilian  econ¬ 
omies.  Games  may  be  tactical,  strategical,  or  a  mixture  of 
both.  Some  emphasize  air  operations;  others,  land  or  sea 
operations.  Geographically,  games  may  embrace  a  limited  area, 
a  single  area  of  operations,  or  several  areas  of  operations. 
Thus,  a  game  could  be  played  in  a  coastal  area  of,  say, 

2000  square  miles,  and  involve  a  convoy  and  its  escorts 
sailing  from  a  harbor  and  opposed,  possibly,  by  enemy  sub¬ 
marines.  Another  might  include  divisions  and  missile  bat¬ 
talions  deployed  along  a  portion  of  the  German-Czechoslo- 
vakian  border;  a  third,  a  global  air  battle  involving 
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thousands  of  aircraft  and  hundreds  of  bases. 

Related  to  the  scope  of  a  game  is  the  range  of 
command  levels  that  are  to  be  represented.  In  a  game 
simulating  a  tank  battle  the  levels  might  vary  from  the 
individual  tank  commanders  up  to  and  including  the 
battalion  commander.  An  imaginary  carrier  group  operation 
may  be  played  by  participants  representing  command  and 
staff  levels  from  the  task  group  commander  right  down  to 
the  commanders  of  individual  ships.  Or  the  lowest  level 
of  command  represented  could  conceivably  be  at  the  division 
level.  Moving  up  the  ladder,  a  strategic  war  game  may 
range  from  the  national  level  to  Army,  Fleet,  and  equi¬ 
valent  levels. 

The  scope  and  range  of  command  levels  of  a  game 
determine,  in  part,  the  basic  military  units  that  will  be 
represented.  If  the  lowest  level  of  ground  command  is 
that  of  army  division  commander  and  staff,  the  smallest 
unit  represented  may  be  the  brigade;  if  the  lowest  command 
level  of  naval  forces  is  the  squadron,  then  the  smallest 
unit  might  be  the  division,  i.e.,  the  smallest  unit  to 
*  which  a  naval  squadron  commander  would  normally  issue 

"  '  orders. 

When  lower  echelons  of  command  are  represented  in  a 
war  game,  the  players  may  make  the  type  of  decisions  that 
are  sometimes  referred  to  as  "decisions  of  encounter"  or 
a  number  of  such  decisions  with  varying  probabilities  of 
selection  may  be  programmed  in  advance  in  a  computer  game. 
These  are  the  type  of  decisions  that  must  be  made  rather 
quickly;  the  sort  that  are  constantly  being  made  by  small 
unit  commanders  in  combat.  The  decisions  to  change  course 
to  avoid  a  torpedo  or  to  open  fire  at  an  enemy  tank  are 
examples  of  encounter  decisions.  In  planning  a  course  or 
courses  of  action  prior  to  a  game,  and  during  the  play  of 
games  when  the  level  of  command  represented  is  above  the 
immediate  tactical  level,  the  need  for  near-instantaneous 
reaction  is  much  less,  and  the  commander  usually  has  time 
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to  consider  and  to  weigh  possible  alternatives.  Such 
decisions  have  been  called  "decisions  that  are  set 
pieces. "* 

The  scope  and  command  levels  of  a  game  stem  directly 
from  the  specific  purposes  for  which  the  game  is  conducted. 
Because  of  the  limitless  scope  and  the  many  possible  ranges 
and  numbers  of  command  levels,  classification  according  to 
scope  and  level  is  less  well  defined  than  classification 
under  the  other  categories.  It  should  include,  however, 
the  range  01  command  levels  represented,  the  military  ser¬ 
vices  involved,  the  types  of  operations  contemplated  and 
an  indication  of  the  size  of  the  area  cf  operations. 


Number  of  Sides.  A  third  category  for  the  classifi¬ 
cation  of  games  is  based  on  the  number  of  opposing  sides 
or  interests.  Under  this  heading  are  one-sided,  two-sided, 
and  n~  or  multi-sided  games. 

The  most  common  military  war  game  is  the  two-sided. 

In  this  type  of  game  two  forces,  two  nations,  or  two  coalitions 
oppose  each  other  ir.  a  simulated  battle,  campaign,  or  war. 

A  one-sided  game  is  conducted  under  two  different  sets 
of  circumstances .  In  the  first  a  player  or  a  team  rs 
attempting  to  reach  a  goal  in  a  minimum  period  of  time,  or 
by  employing  the  least  ntimber  of  forces,  etc.  An  example 
of  such  a  game  might  be  the  simulation  of  a  replenishment 
operation  when  there  is  no  enemy  opposition.  The  objective 
:.a  simply  to  complete  the  replenishment  with  the  given  forces 


*Profesaor  William  A.  Reitzel,  on  page  37  of  Background 
to  Decision  Making,  i Naval  War  College,  June  1958)  refers  to 
a  Naval  War  College  lecture  by  Professor  Simon  as  a  source 
of  this  method  of  classifying  decision-making.  Professor 
Reitzel  then  goes  on  to  say:  .  .a  warning  shouid  be 

given  in  connection  with  this  observation:  the  two  types 
are  not  unrelated  --  set-piece  decisions  often  condition  what 
can  or  cannot  be  done  in  an  encounter  situation,  and  encounter 
decisions  are  often  called  for  in  the  course  of  developing 
aet-piece  decisions. " 
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in  as  short  a  time  as  possible. 

This  type  of  one-sided  game  is  essentially  a  trial 
and  error  method  for  approximating  an  optimum  course  of 
action,  or  for  testing  existing  procedures.  It  is  ana¬ 
lytical  in  nature  and  ^he  problems  it  attempts  to  solve 
are  often  amenable  to  mathematical  or  graphical  approaches. 

The  second  type  of  one-sided  game  occurs  when  one  side 
is  opposed  by  forces  employed  by  the  control  group.  This 
sort  of  game  permits  the  control  group  to  confront  the 
player  team  with  situations  specifically  arranged  to  achieve 
the  purpose  of  the  game  and  to  reveal  to  the  players  weak¬ 
nesses  and  omissions  in  their  plans  and  tactics. 

One-sided  games  are  not  true  games  in  the  sense  that 
there  is  no  true  opponent,  no  realistic  conflict  situation, 
no  enemy  to  counter  every  move,  to  exploit  fully  every 
mistake.  In  the  first  type  a  single  side  is  trying  to  do 
the  best  that  it  can  against  a  completely  impartial  Nature; 
in  the  second,  the  side  is  playing  against  a  control  group 
that  is  not  trying  to  win,  but  that  is  using  the  game  as  a 
teaching  tool. 

Games  are  multi-sided  when  more  than  two  conflicting 
interests  are  represented.  This  is  a  rather  common  situ¬ 
ation  in  business  and  political  games,  but  does  not  occur 
too  often  in  military  gaming.  A.s  an  example  in  the  military 
field,  the  Japanese  played  such  games  prior  to  World  War  II. 
Teams  of  players  represented  such  diverse  nationalities  and 
interests  as  Russia,  the  United  States,  England,  China, 
Japan,  etc. 

Multi-sided  games  are  also  known  as  n-sided  games, 
where  n  is  an  integer  greater  than  two. 


Amount  of  Intelligence.  When  a  game  is  conducted  in 
such  a  manner  that  all  players  have  access  to  complete 
information  on  each  other's  plans  and  forces,  the  game  is 
known  as  an  "open"  game.  If  the  players  receive  the  amount 
and  kind  of  intelligence  that  they  would  probably  receive 
under  the  real-world  conditions  being  simulated,  the  game 
is  classified  as  a  "closed"  game. 
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The  closed  game  with  its  realistically  simulated  flow 
of  incomplete  information  is,  as  may  readily  be  realized, 
the  usual  type  of  military  game.  The  open  game  simplifies 
procedures  and  reduces  space  and  control  group  requirements. 
For  example,  a  manual  game  may  be  played  in  a  single  room, 
and  with  one  set  of  simulated  forces  and  battle  area.  The 
players  act,  presumably,  as  if  they  possess  only  the  amount 
of  intelligence  to  which  they  are  reasonably  entitled.  The 
open  game  balances  the  loss  of  real-world  information  pat¬ 
terns  against  a  reduction  in  personnel,  space,  and  time 
requirements. 


Methods  of  Evaluation.  In  an  actual  conflict  a  patrol 
may  sight  an  enemy  tank,  a  ship  pick  up  a  plane  on  its  radar, 
a  submarine  make  a  sonar  contact,  etc.;  planes  may  be 
splashed,  ships  sunk  or  damaged,  casualties  inflicted,  air¬ 
fields  attacked,  and  so  on.  Sooner  or  later  true  or  dis¬ 
torted  reports  of  many  of  these  happenings  reach  the  various 
command  levels  of  the  forces  involved  by  messenger,  radio, 
and  other  means  of  communication.  In  a  simulated  conflict 
such  real-world  effects  are  approximated  and  controlled  by 
three  different  methods  of  evaluation  or  umpiring.  These 
are  known  as  the  "free,"  "rigid,"  and  "semirigid"  methods. 

Free  umpiring  is  dependent  upon  the  experience,  the 
judgment,  and  the  objectivity  of  those  members  of  the 
control  group  whose  duty  it  is  to  determine  contacts,  assess 
damage,  and  generate,  monitor,  and  control  the  flow  of  intel¬ 
ligence.  "At  1630  that  Red  aircraft  gets  an  E~l-»  contact 
bearing  about  045."  "Three  Blue  destroyers  sunk,  two 
lightly  damaged;  two  Red  submarines  destroyed."  "It  will 
take  that  messenger  20  minutes  to  report  back  to  his  command 
post,"  etc. 

When  experienced  control  group  personnel  are  available, 
free  umpiring  is  a  quick  and  simple  method  of  evaluation 
that  has  worked  well  in  many  instances,  particularly  in 
educational  games  of  great  scope  and  large  and  varied  forces. 

An  umpire  can  select  from  among  a  broad  range  of  realistic 
outcomes  one  that  is  not  only  probable,  but  that  also  fur¬ 
thers  the  purpose  of  the  game.  The  free  type  of  evaluation  has 
elso  proven  of  value  in  games  that  are  conducted  to  plan  and 
to  rehearse  future  operations. 


Rigid  umpiring  is  based  on  the  models  and  data  that 
reflect  real-world  interactions.  Contacts,  intelligence, 
time  decays,  number  of  hits,  and  amount  of  damage  are 
determined  by  the  use  of  functions  and  manual  computation, 
by  graphs,  tables,  and  computing  equipment.  When  manual 
techniques  are  employed,  rigid  umpiring  is  a  slow  and  some¬ 
what  tedious  process,  and  results  in  a  low  ratio  of  game  to 
real  time.  For  instance,  three  minutes  of  game  time  in  a 
pre-World  War  II  manual  tactical  naval  game  often  required 
more  than  thirty  minutes  of  evaluation  time.  In  the  NEWS, 
however,  much  of  the  intelligence  is  received  automatically, 
simulated  radio  nets  handle  a  great  deal  of  the  flow  of 
information,  and  damage  is  computed  and  the  results  made 
known  in  about  a  second  after  a  weapon  is  fired. 

In  some  games  both  manual  techniques  and  computers 
are  employed.  Certain  types  of  evaluations  are  processed 
rapidly  by  the  computer;  others  are  handled  by  manual 
computations  and  graphical  methods. 

Rigid  umpiring  is  most  useful  for  educational  games 
at  the  tactical  level,  and  for  analytical  type  games.  The 
data  employed  are  derived  from  past  military  engagements, 
and  from  tests,  experiments,  and  exercises. 

The  semirigid  method  of  evaluation  combines  both 
techniques.*  It  is  employed  when  procedures  have  been 
developed  to  assess  rapidly  some  but  not  all  situations. 
Qualified  officers  are  then  assigned  to  evaluate  the  latter. 
Thus,  the  results  of  conventional  ground  warfare  might  be 
assessed  according  to  the  professional  judgment  of  the 
umpires;  the  effects  of  nuclear  weapons  by  fables  and  curves. 

In  some  games  results  are  assessed  according  to  rigid 
umpiring  techniques,  but  the  director  or  some  members  of 
the  control  group  are  permitted  to  vary  the  evaluations  if, 
in  their  opinion,  the  outcome  appears  unrealistic,  or  if 
such  a  change  will  contribute  to  the  purpose  for  which  the 
game  is  played.  Again,  if  some  area  of  the  game  bogs  down 
under  rigid  evaluation  methods,  the  director  may  step  in 


♦Called  free-rigid  in  earlier  editions. 
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and  render  a  decision  in  order  to  set  things  going.  These 
games  are  included  in  the  semirigid  type. 


A  simple  example  of  damage  assessment  will  serve  to 
illustrate  the  bcisic  differences  among  the  three  methods 
of  evaluation.  During  a  game  a  commander  skillfully  maneuvers 
his  submarine  into  position  and  fires  a  torpedo  at  a  guided 
missile  destroyer.  Under  the  procedures  of  free  evaluation 
the  umpire,  observing  the  excellence  of  the  sub  commander’s 
tactics  (and  perhaps  being  a  submarine  officer  from  way  back) , 
rules  a  hit.  The  umpire  operating  under  rigid  procedures 
notes  that  the  torpedo  has  an  80  per  cent  probability  of  a 
hit.  He  consults  a  chance  device.  Hit;  Or,  no  hit;  (In 
effect,  a  computer  follows  the  same  approach.)  Assuming  the 
latter  result,  if  the  game  is  conducted  under  the  semirigid 
method,  the  director  might  accept  the  results,  or  he  might 
say  to  himself:  "That  sub  commander  did  a  good  job.  Give 
him  a  hiti"  Or,  "It  will  make  a  better  game  if  that  destroyer 
is  sunk.  Sink  it;" 

In  the  application  of  thr  three  basic  methods,  evalu¬ 
ation  procedures  are  generally  designed  to  conform  roughly 
to  the  type  or  types  of  decision-making,  i.e.,  encounter  or 
set-piece,  that  will  be  employed  during  a  game.  Thus,  if 
evaluations  are  made  only  in  response  to  direct  and  specific 
command  decisions  and  force  actions,  the  assessment  system 
is  geared  to  the  encounter  type  of  decision-making,  and 
might  well  be  called  "encounter-type  evaluation."  For 
example,  intelligence  gathering  units  such  as  patrols  or 
aircraft  are  moved  along  specified  routes.  Fror.  time  to 
time  distances  between  these  units  or  other  units  are  meas¬ 
ured  or  estimated,  contacts  determined,  and  information  dis¬ 
seminated.  Again,  a  decision  is  made  to  fire  a  salvo  of  two 
surface-to-air  missiles  at  a  specific  enemy  bomber.  The 
ran^e  at  the  time  of  launching  is  noted,  hit  probabilities 
are  considered,  and  an  assessment  given.  If  the  decision 
to  fire  is  not  made,  the  bomber  passes  merrily  on  its  way. 

In  any  of  these  instances,  of  course,  each  step  could  have 
been  evaluated  by  rules,  judgment,  or  by  rules  Lempered 
with  judjment. 

The  second  type  of  evaluation  procedure  is  associated 
more  with  the  set-piece  sort  of  decision-making,  and  for 
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this  reason  may  be  termed  "set-piece  evaluation."  Under 
this  procedure  the  evaluations  are  based  on  a  sort  of  over¬ 
all  picture,  and  not  on  a  step-by-step  process.  Thus,  a 
Blue  convoy  transits  a  general  route  from  Port  A  to  Port  B. 
Red  has  submarines  in  the  area.  Losses,  if  any,  to  both 
sides  are  determined  from  the  detections  and  interactions 
that  might  logically  occur  during  this  phase  rather  than 
upon  a  detailed  simulation  and  assessment. 


Basic  Simulation  Techniques.  There  are  three  basic 
simulation  techniques:  manual,  machine,  and  computer. 

1.  Manual  Gaines .  Tn  this  type  of  game  the  forces  are 
represented  by  models,  pieces,  pins,  or  symbols,  and  the 
participants  move  them  about  by  hand  on  a  board,  map,  chart, 
or  terrain  model  which  depicts  the  area  of  operations.  Con¬ 
tacts  and  interactions  between  forces  are  evaluated  in 
accordance  with  the  professional  judgment  of  the  umpires, 

or  by  or  with  the  aid  of  rules,  manual  measuring  devices, 
tables,  graph3  and  formulas.  These  games  are  also  called 
"handplayed"  caraes. 

The  manual  game  is  the  oldest  type  of  war  game. 
Because  of  its  flexibility  and  low  equipment  cost,  it  is 
a  useful  technique,  particularly  for  the  simulation  of 
ground  warfare. 

2.  Machine  Games.  For  the  purpose  of  this  text,  a 
machine  game  is  considered  to  be  a  game  conducted  on  equip¬ 
ment  or  systems  designed  and  constructed  for  the  express 
purpose  of  gaming.  These  systems  include  such  installations 
as  the  Navy  Electronic  Warfare  Simulator  (NEWS)  at  the  Naval 
V'  ir  College,  Newport,  R.I.,  the  Trainer  of  the  Joint  Mari¬ 
time  Warfare  School  at  Halifax,  and  the  Submarine  Tactics 
Analysis  and  Gaming  Facil'ty  (SUBTAG)  of  the  Electric  Boat 
Division  of  General  Dynamics. 

In  general,  war  gaming  systems  provide  electro¬ 
mechanical  or  electronic  aids  for  the  movement  and  display 
of  forces,  the  simulation  of  sensors  and  communications 
systems,  and  umpire  bookkeeping  and  evaluation.  These  systems 
are,  in  essence,  simply  electromechanical  or  electronic 


versions  of  handplayed  war  games.  Like  their  manual  * * 

counterparts,  games  conducted  on  such  systems  require 
players  and  a  control  group. 

3.  Computer  Games.  These  games  are  designed  and 
programmed  for  general  purpose  digital  computers.  When 
the  data  and  program  are  loaded  into  the  computer  and  the 
start  button  is  pressed,  the  computer  itself  simulates  the 
conflict  in  accordance  with  the  detailed  instructions  con¬ 
tained  in  the  program,  and  then  prints  out  or  displays 
specified  types  of  data. 

Since  all  decisions  in  computer  games  are  made  by 
the  computer  in  accordance  with  predetermined  procedures 
and  rules,  they  are  sometimes  called  simulations  rather  than 
games.  Because  digital  computers  are  occasionally  referred 
to  as  machines,  computer  games  are  sometimes  called  machine 
games  or  machine  simulation;  however,  it  is  usually  clear 
from  the  context  whether  reference  is  being  made  to  a  machine 
game  as  defined  above,  or  to  a  game  conducted  on  a  general 
purpose  digital  computer. 

Due  to  speed  of  play  and  ease  of  replication,  com¬ 
puter  games  are  powerful  analytical  and  research  tools. 


Mixed  Simulation  Methods.  In  order  to  achieve  better 
the  specific  purpose  (or  purposes)  for  which  a  game  is 
played,  it  may  be  desirable  or  necessary  to  use  two  or  even 
three  of  the  basic  simulation  techniques  and  equipment.  For 
example,  a  digital  computer  may  be  employed  to  assess  damage 
in  a  manual  game.  Or  it  might  also  be  used  to  simulate  de¬ 
tailed  engagements,  or  record  the  logistics  situation.  The 
facilities  of  a  machine  gaming  installation  can  be  utilized 
to  supplement  a  manual  game,  or  manual  techniques  may  be 
employed  in  conjunction  with  machine  games  in  order  to 
include  details  that  the  system  is  incapable  of  simulating, 
or  to  increase  the  scope  of  play.  Additionally,  it  is  pos¬ 
sible  to  use  a  digital  computer  along  with  machine  and  manual 
methods  for  accounting,  damage  assessment,  and  so  on. 

The  mixing  of  available  simulation  facilities  to  meet 
the  requirements  of  a  particular  game  enables  the  model 
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designer  to  balance  the  advantages  of  one  (or  two)  tech¬ 
niques  against  the  disadvantages  of  another.  If  a  manual 
game  takes  too  long  to  play,  a  digital  computer  speeds  the 
proce;  r; .  If  a  machine  gaming  system  cannot  simulate  ground 
warfare  in  a  theater  play,  or  the  search  patterns  of  large 
numbers  of  reconnaissance  aircraft,  manual  methods  can. 

When  manual  techniques  are  needed  for  a  high-level  educa¬ 
tional  game,  machine  or  computer  support,  alone  or  together, 
make  it  possible  to  include  a  greater  number  of  selected 
aspects,  and  to  increase  the  tempo  of  play.  Hence  the  war 
gaming  centers  of  the  future  will  most  likely  feature  inte¬ 
grated  manual-machine-computer  arrangements,  any  part  of 
which  will  be  able  to  be  employed  alone,  or  in  conjunction 
with  one  or  both  of  the  other  components. 

The  two  simulation  methods  most  commonly  used  in  con¬ 
junction  with  each  other  are  the  manual  and  the  computer. 
Games  employing  both  these  techniques  are  known  as  "com- 
puter-nssisted"  or  "manual-computer"  games. 


C  her  Methods  of  Classification.  In  addition  to  the 
six  cd  egories  previously  described,  games  may  be  classi¬ 
fied  i  three  additional  ways: 

(  )  According  to  the  manner  in  which  time  is 
represented, 

(  )  The  method  used  for  treating  chance  events,  and 

(  )  Free  or  rigid  play. 

Wt.cn  a  game  proceeds  by  constant  and  predetermined 
intervals,  it  is  known  as  a  "time-step"  game.  If  the  se¬ 
lected  Interval  is  three  minutes,  for  instance,  then  all 
forces  are  moved  every  three  minutes  of  game  time  and,  at 
the  enc  of  each  three-minute  period,  interactions  are  eval¬ 
uated  end  the  status  of  forces  updated.  The  shorter  the 
time-step,  the  longer  the  time  required  for  play. 

Games  are  also  designed  so  that  the  play  advances  from 
event  to  event  rather  than  by  fixed  intervals  of  time.  For 
example,  if  there  is  no  possibility  of  an  interaction  occurring 
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for  twenty-five  minutes  of  game  time,  the  forces  are  moved 
for  that  period  of  time  and  then  the  situation  is  evaluated. 
Games  employing  this  technique  are  referred  to  as  "critical 
event"  or  "event  store"  games. 

The  terms  "time-step"  and  "critical  event"  are  gener¬ 
ally  used  when  classifying  computer  games,  although  they 
can  be  used  in  connection  with  some  manual  games. 

In  machine  games,  game  time  is  usually  continuous.  It 
may  proceed  faster,  at  the  same  rate,  or  slower  than  real 
time.  Certain  manual  games  also  use  continuous  time.  When 
this  occurs,  player  decisions  may  usually  be  made  at  any 
time,  but  the  forces  are  moved  as  the  situation  dictates 
and  for  discrete  intervals  of  time. 

Games,  and  the  models  upon  which  they  are  based,  are 
sometimes  classified  according  to  the  way  in  which  chance 
events  are  handled.  When  the  probabilities  of  the  occur¬ 
rence  of  chance  events  are  used  as  average  values,  the  game 
or  model  is  known  as  an  "expected- value"  or  "deterministic" 
game  or  model.  If  chance  devices  such  as  dice  or  tables  of 
random  numbers  are  employed  to  determine  the  outcomes  of 
chance  events,  the  game  is  called  a  "stochastic,"  "proba¬ 
bilistic"  or  "Monte-Carlo"  game. 

In  the  vast  majority  of  pre-World-War-II  games,  the 
players,  acting  as  military  commanders  and  members  of  staffs, 
made  decisions  as  they  would  in  the  real  world.  This  free¬ 
dom  to  make  decisions  holds  true  in  many  of  today’s  games. 
However,  in  some  analytical  games,  player-decisions  in  all 
situations  are  made  in  accordance  with  predetermined  doc¬ 
trines,  procedures  and  decision-rules.  To  distinguish  be¬ 
tween  the  two  types  of  play,  the  former  are  sometimes  re¬ 
ferred  to  as  "free-play"  games.  Similarly,  the  latter 
might  be  called  "rigid-play"  -games.  Some  writers  prefer 
to  call  the  first  type  a  game  and  the  latter,  as  in  the 
case  of  a  computer  game,  a  simulation.* 


*" Simulations  are  to  be  distinguished  from  games.  A 
simulation  is  a  model  in  which  decisions  and  choices  are  de¬ 
fined  by  explicit  rules  and  procedures.  A  game  is  a  model 
in  which  some  decisions  are  made  by  players." 
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The_Value  of  war  Gaines.  War  games  reflecting  in  some 
measure  the  realities  of  combat  have  been  conducted  by  the 
military  forces  of  various  nations  since  1824,  and  in  a 
more  idealized  form  for  many  years  prior  to  that  date. 

In  the  United  States  before  World  War  II,  war  gaming  was 
limited  to  a  very  few  service  schools  and  the  number  of 
professional  war  gamers  could  probably  be  counted  on  the 
fingers  of  one  hand.  The  Second  Conference  on  War  Games 
held  at  the  University  of  Michigan  in  1957  was  attended  by 
representatives  of  more  than  fifty  military  and  civilian 
activities  and  groups.  During  the  same  year  the  American 
Management  Association  introduced  its  business  game.  Since 
that  time  such  companies  as  General  Electric  and  Inter¬ 
national  Business  Machines  have  employed  games  for  training 
purposes.  In  addition,  a  number  of  colleges  are  using  games 
in  their  business,  operations  research,  and  international 
relations  courses.  Today,  more  people  and  activities  are 
gaming  than  ever  before.  This  long  and  continuous  use  of 
war  games,  and  the  recent  rapid  growth  in  their  popularity 
and  scope  of  applications  indicate  clearly  the  value  of 
gaming  to  both  military  and  civilian  activities. 

War  gaming  possesses  the  inherent  advantages  of  simu¬ 
lation,  and  provides  a  methodology  for  studying  and  exam¬ 
ining  almost  any  type  of -military  operation  from  a  patrol 
action  to  a  major  war.  It  ",  .  .  offers  the  players  the 
whole  world  as  a  theatre,  and  puts  no  limit  to  the  forces 
either  in  numbers  or  kinds."  A  1914  article  in  the  Scien¬ 
tific  American  observed:  "Our  army  now  numbers  thousands  - 
these  gentlemen  (officers  at  Army  War  College)  play  the  map 
game  with  hundreds  of  thousands."^ 

Gaming  provides  a  means  of  gaining  useful  experience 
and  information  in  advance  of  an  actual  commitment,  of  exper¬ 
imenting  with  forces  and  situations  that  are  too  remote,  too 
costly,  or  too  complicated  to  mobilize  and  manipulate,  and 
of  exploring  and  shaping  the  organizations  and  systems  of 
the  future.  When,  as  in  atomic  warfare,  there  are  no  prece¬ 
dents,  no  historical  examples  to  furnish  guidelines,  war 
gaming  creates  its  own  history  of  artificial  wars.  The  games 
may  proceed  at  "fast  time"  or  "compressed  time,"  i.e.,  an 
hour  in  the  simulated  world  of  the  game  may  take  fifteen 
minutes  of  real  time,  or  a  month  may  take  no  more  than  a 
day.  And  when  a  critical  situation  develops,  the  game  may 
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be  slowed,  or  even  stopped,  so  that  the  situation  may  be 
examined  in  detail. 

The  preparation  for  and  the  conduct  of  a  game  illus¬ 
trate  vividly  to  all  involved  the  complexity  and  ineffa— 
bility  of  military  operations,  the  difficulty  of  coor¬ 
dinating  and  utilizing  the  knowledge  and  conflicting 
opinions  of  experts  in  many  fields,  the  need  for  employing 
balanced  forces,  and  the  desirability  of  gaining  and  main¬ 
taining  an  over-all  perspective.  The  participants  are  not 
taking  part  in  a  round  table  discussion  where  vague  gener¬ 
alities  will  suffice,  but  are  dealing  with  specific  forces 
and  weapons  within  a  time-space  frame.  They  learn  to  appre¬ 
ciate  the  "other  fellow's"  problems,  to  see  that  the 
Estimate  of  the  Situation  is  a  dynamic  and  not  a  static 
concept.  Almost  unknowingly,  the  personnel  concerned  with 
a  game  begin  to  think  about  variations  in  strategy  and  tac¬ 
tics,  in  organizations  and  support,  and  the  effect  of  such 
changes  on  the  over-all  scheme.  In  general,  it  might  be 
said  that  they  learn  more  than  they  realize  at  the  time. 

As  an  educational  tool  the  war  game  gives  a  colonel 
his  first  opportunity  to  command  a  division,  or  an  army, 
and  to  gain  the  insight  and  knowledge  afforded  by  such  an 
experience.  It  places  a  task  force  at  the  disposal  of  a 
navy  commander  and  allows  an  air  force  major  to  employ  more 
and  better  missiles  and  aircraft  than  the  nation  possesses. 
There  are  no  peacetime  budgetary  limitations,  no  need  for 
peacetime  safety  considerations  and  practices.  There  is 
an  opportunity  to  make  mistakes,  and  to  profit  by  them;  tG 
have  one's  actions  and  decisions  meet  the  acid  test  of  com¬ 
petition.  "...  the  great  secret  of  its  (the  war  game’s) 
power  lies  in  the  existence  of  the  enemy,  a  live,  vigorous 
enemy  in  the  next  room  waiting  feverishly  to  take  advantage 
of  any  of  our  mistakes,  ever  ready  to  puncture  any  visionary 
scheme,  to  haul  us  down  to  earth,  ..."  The  1955  War 
Games  Conference  at  the  University  of  Michigan,  attended 
by  43  representatives  of  the  armed  services,  civilian  re¬ 
search  agencies,  and  universities,  reached  the  following 
conclusion:  "War  gaming  is  an  extremely  important  educa¬ 

tional  device  for  training  senior  officers — possibly  the 
best  available  in  time  of  peace--.” 
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The  war  game  is  a  valuable  and  proven  method  for  devel¬ 
oping  and  evaluating  operational  concepts  and  plans.  It 
enables  a  commander  and  his  staff  to  review  assumptions, 
detect  inadequate  or  untimely  support,  verify  time  and 
space  factors,  and  reconcile  divergent  opinions.  The  game 
provides  a  means  of  testing  ideas,  of  coordinating  services 
and  branches,  and  of  exploring  and  considering  all  possible 
contingencies  prior  to  the  drafting  of  the  final  operational 
plan.  During  World  War  II  the  Germans  frequently  used  both 
one  and  two-sided  war  games  for  testing  and  research  pur¬ 
poses.  Such  simulations  were  employed  to  test  the  plans 
for  the  initial  operations  against  France  and  against  Russia; 
another  aided  in  the  evolution  of  Operation  Seeloewe,  the 
planned  but  never  attempted  invasion  of  England.-*  More 
recently,  some  elements  of  the  s’leet  "tried  out"  their  plans 
on  the  Navy  Electronic  Warfare  Simulator,  and  the  War  Games 
Division  of  the  United  States  Continental  Army  Command  has 
tested  the  feasibility  of  proposed  operational  and  organi¬ 
zational  concepts  by  using  gaming  techniques. 

The  simulation  methods  employed  in  war  gaming  have  been 
utilized  to  fight  the  same  engagement  over  and  over  in  order 
to  determine  the  effect  of  chance  on  the  outcome,  and  then 
to  run  through  additional  series  to  measure,  in  turn,  the 
results  of  variations  in  key  parameters.  Carmonette  is  an 
example  of  such  a  simulation.^  It  runs  through,  perhaps,  50 
times,  the  same  tank  battle*  between  Red  and  Blue  tanks,  and 
comes  up  with  a  casualty  distribution  for  both  sides.  Then 
the  characteristics  of,  say,  the  Blue  tanks,  are  changed  and 
another  series  of  engagements  conducted.  A  comparison  of  the 
two  casualty  distributions  provides  one  method  of  appraising 
the  results  of  the  changes  in  the  Blue  tank  characteristics. 
In  a  similar  manner,  missile  site  locations  may  be  evaluated 
against  air  raids  at  varying  altitudes,  speeds,  and  aircraft 
spacings;  theoretical  optimum  attack  characteristics  deter¬ 
mined  for  the  penetration  of  assumed  air  and  surface  defense 
capabilities,  etc.  Interestingly  enough,  in  what  was  prob¬ 
ably  the  first  war  gaming  of  naval  forces,  this  concept  of 


♦In  addition  to  tanks,  this  game  includes  limited  numbers 
of  infantry,  mortars,  and  self-propelled  guns. 
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many  play-throughs  was  followed.  "...  as  often  as 
oospatches  with  descriptions  of  these  battles  were  brought 
home,  it  was  my  practice  to  make  animadversions,  and  crit¬ 
icise  them,  by  fighting  them  over  and  over  again,  by  means 
of  the  aforesaid  small  models  of  ships,  which  I  constantly 
carried  in  my  pocket;  every  table  furnishing  sea-room  suf¬ 
ficient  on  which  to  extend  and  maneuver  the  opponent  fleets 
at  pleasure;  and  where  every  naval  question,  both  with  re¬ 
spect  to  situation  and  movement,  even  of  every  individual 
ship,  as  well  as  the  fleets  themselves,  could  be  animad¬ 
verted  on;  .  .  ."5 

Because  it  can  be  played  over  and  over  again,  the  war 
game  makes  it  possible  to  do  what  cannot  be  done  in  the 
field,  that  is,  to  vary  characteristics,  to  extend  the 
scope  and  value  of  limited  peacetime  experiments,  to  study 
the  effects  of  atomic  exchanges,  to  practice  operations  in 
any  areas  and  with  weapons  of  both  the  present  and  the 
future.  Currently,  war  gaming  appears  to  be  one,  if  not 
the  best,  method  available  for  visualizing  and  preparing 
for  tomorrow's  battles  and  for  developing  the  organizations 
and  tactics  of  the  future.  "Even  if  it  is  not  possible  to 
test  plans  conclusively  with  the  techniques  now  available, 
it  is  at  least  possible  to  glimpse  the  elusive  and  manifold 
shape  of  future  conflicts  and  to  harden,  by  fictional  expo¬ 
sure,  the  officers  who  may  some  day  come  face  to  face  with 
the  hideous  visage  of  the  real  thing. 

The  German  general,  Rudolf  Hofmann,  wrote  in  1951: 
"Practical  examples  .  .  .  have  proved  the  high  value  of 
these  theoretical  exercises  and  have  saved  the  German  sol¬ 
diers  much  blood  and  labor.  Perhaps  modern  warfare  and  new 
weapons  will  also  indicate  new  ways  of  arranging  war  games. 
However,  these  games  will  always  retain  their  high  indis¬ 
putable  importance  as  one  of  the  many  theoretical  aids."3 
This  same  officer  also  cautions:  ",  .  .  the  value  of  war 
games  should  not  be  overestimated.'”3  Like  everything  in 
this  world,  war  gaming  has  its  limitations. 
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Limitations .  While  war  games  are  far  less  expensive 
than  field  maneuvers  and  fleet  exercises,  the  preparation 
and  conduct  of  even  a  game  of  limited  scope  and  number  of 
forces  requires  a  great  deal  of  time  and  work.  (This 
expenditure  of  effort  is  offset  somewhat  when  the  model  or 
procedures  are  used  many  times.  For  example,  the  war  games 
rules  formerly  used  at  the  Naval  War  College  were  employed 
for  all  the  games  then  conducted  at  the  college.  They  were 
revised  from  time  to  time  to  take  into  consideration  changes 
in  naval  warfare.) 

It  is  difficult,  if  not  impossible,  to  include  the 
impact  of  intangibles  in  a  war  game.  "...  missing  are 
the  impressions  of  combat,  .  .  .,  the  genuine  tensions  and 
the  far-reaching  responsibility."-*  Variables  such  as  tra¬ 
dition,  leadership,  training,  and  esprit  de  corps  are 
usually  treated  as  constants.  All  pilots  are  equally 
skilled;  all  guns  and  missile  systems  of  the  same  type, 
equally  lethal.  While  such  simplifications  are  necessary, 
and  indeed  are  part  of  all  models  and  simulations,  the  limit¬ 
ing  effects  of  such  restrictions  must  be  considered  in  ap¬ 
praising  a  game. 

In  addition  to  the  intangibles  and  the  assumed  homo¬ 
geneity  of  similar  forces,  the  use  of  simulation  equipment 
and  computers  ordinarily  limit  the  number  of  forces  and 
weapons,  and  restrict  in  one  manner  or  another  some  of  their 
capabilities.  Such  constraints  are  overcome  to  some  extent 
by  aggregation,  by  omitting  weapons  that  presumably  will  not 
be  employed  or  that  are  considered  to  have  a  negligible  ef¬ 
fect  on  the  outcome,  and  by  various  other  subterfuges.  For 
example,  in  the  Navy  Electronic  Warfare  Simulator,  aircraft 
may  fly  at  any  one  of  five  predetermined  altitudes,  hit 
probability  curves  are  approximated  by  linear  functions,  and 
the  rate  of  fire  of  a  weapon  is  assumed  to  be  constant  for 
all  ranges.  Speed  is  correctly  represented;  rates  of  turn 
are  approximated  and  are  the  same  for  all  forces.  Thus, — 
and  this  fact  is  not  always  realized — some  characteristics 
may  be  simulated  realistically;  others  may  approach  but  not 
attain  that  goal.  While  these  factors  may  have  little  effect 
on  the  outcome  of  a  game,  they  should  be  appreciated  and  con¬ 
sidered  in  every  evaluation. 


1-29 


When  damage  assessments  are  according  to  the  free  or 
semirigid  method,  there  is  always  the  possibility  of  judg¬ 
ments  being  rendered  by  umpires  who  have  had  very  limited 
or  no  experience  in  the  particular  type  of  situation  being 
evaluated,  or  of  national,  service,  or  branch  prejudice, 
either  consciously  or  unconsciously,  entering  into  the 
picture.  A  classical  example  of  the  latter  instance  oc¬ 
curred  during  the  Japanese  pre-battle  gaming  of  Midway. 

The  outcomes  of  rigid  umpiring  were  sometimes  set  aside 
and  new  assessments  injected — always  in  favor  of  the  Jap¬ 
anese — with  the  result  that  they  derived  an  overly  opti¬ 
mistic  appraisal  of  their  chances  of  success. 

Educational  games  usually  depict  a  conflict  between 
the  forces  of  two  different  nations.  While  in  some  cases 
there  is  a  distinct  tendency  to  assume  that  the  "friendly" 
forces  have  a  1970  capability,  and  the  "enemy"  forces  pos¬ 
sess  weapons  of  1960  vintage,  in  most  instances  force  and 
weapon  characteristics  are  approximately  correct,  or  when 
intelligence  is  lacking,  the  opponent  is  credited  with  the 
capability  of  the  friendly  side.  However,  both  sides  (in 
the  game)  usually  employ  the  planning  processes,  the  doc¬ 
trines,  tactics,  the  values  of  human  life,  and  of  military 
worth  of  the  friendly  side.  Such  a  game,  therefore,  is  not 
so  much  a  contest  between  the  military  concepts  and  tenets 
of  two  nations  as  it  is  a  competition  between  the  plans  of 
the  military  officers  of  one  nation. 

The  permissible  movement  and  endurance  of  forces,  the 
reliability  of  weapons  systems,  detection  capabilities, 
and  the  effects  of  interactions  between  weapons  and  targets 
are  often  based  on  fragmentary— and  sometimes  conflicting — 
data,  on  peacetime  or  controlled  experiments,  and  upon  the 
memory  and  experience  of  members  of  the  control  group. 
Interpolation,  simplification,  and  subjective  judgment, 
must,  at  least  in  some  instances,  decide  the  issue.  Results 
and  conclusions,  therefore,  need  be  tempered  by  the  assump¬ 
tions,  the  methodology,  and  the  numbers  which  are  injected 
into  the  simulation. 

It  sometimes  happens  in  an  educational  type  game  that 
a  player  is  in  command  of  simulated  forces  that  do  not  make 
any  contact  with  the  enemy.  He  may  become  bored,  which  is 


1-30 


natural;  or  disillusioned  with  the  whole  idea  of  war  gaming* 
which  is  scarcely  fair.  War  itself,  which  is  the  subject  of 
the  simulation,  provides  many  such  instances.  However,  it 
is  possible  in  a  war  game  to  keep  these  cases  to  a  minimum. 

In  almost  every  educational  game  there  is  a  tendency 
on  the  part  of  a  few  players  to  "fight  the  problem,"  to 
see  the  limitations  of  the  simulation  but  not  the  advan¬ 
tages.  Perhaps  events  do  not  always  happen  as  they  think 
they  should,  or  interactions  evaluated  according  to  their 
liking.  However,  these  things  happen  frequently  in  the  world 
that  is  being  represented,  and  do  not  necessarily  indicate 
that  the  simulation  is  at  fault. 


Game  Theory.  The  term  "game  theory"  is  heard  fre¬ 
quently  during  discussions  of  war  games,  and  at  times  the 
two  names  appear  to  be  employed  synonymously.  Basically, 
they  represent  separate  and  distinct  concepts.  Game 
theory,  or  as  it  is  sometimes  called,  "the  theory  of  games 
of  strategy,"  is  a  mathematical  theory  which,  under  certain 
conditions,  can  be  employed  to  determine  the  optimum  strat¬ 
egy  or  course  of  action  to  pursue  in  a  conflict  situation. 
War  or  operational  gaming,  on  the  other  hand,  is  the  simu¬ 
lation  of  a  conflict  situation.  As  pointed  out  by 
Andlinger,  operational  gaming  "...  has  no  relation  to 
’game  theory,"  .  .  .  ”* 

Thomas  and  Deemer2^  showed  that  game  theory  may  be 
used  in  lieu  of  the  analytical  game  to  solve  generalized 
tactical  problems  of  limited  scope.  But  currently,  at 
least,  its  chief  value  appears  to  be  that  of  a  potential 
decision-making  aid.  Both  0.  G.  Haywood,  a  former  Air 
Force  colonel22, 23,  an<j  captain  R.  P.  Beebe,  USN2*,  devel¬ 
oped  analogies  between  the  doctrine  of  military  decision 


^Gerhard  P.  Andlinger.  "Business  Games — Play  One!" 
Harvard  Business  Review,  March-April  1958,  p.  115-125. 
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(The  Estimate  of  the  Situation*)  and  tne  theory  of  games, 
and  concluded  that  the  terminology  and  concepts  of  game 
theory  have  possible  military  decision-making  applications, 
and  may,  in  some  respects,  be  superior  to  the  planning 
process  now  in  use.**  In  developing  his  analogy,  Haywood 
employed  two  situations  from  World  War  II,  the  Rabaul-Lae 
convoy  situation  of  1943  and  the  Avranches-Gap  situation 
of  1944;  Captain  Beebe  used  an  example  from  a  war  game. 

The  first  paper  on  game  theory  was  presented  in  1928 
by  the  American  mathematician,  John  von  Neumann;  the  first 
extensive  work  on  the  subject  was  published  in  1944  by 
Neumann  and  Oskar  Morgenstern  (Theory  of  Games  and  Economic 
Behavior ,  Princeton  University  Press,  Princeton,  N.J.). 
Since  that  time  a  number  of  books  have  appeared  on  the 
theory,  among  the  an  interesting  and  readable  introduction 
to  the  subject,  The  Complete  Strategyst,  by  J.  D.  Williams. 
(McGraw-Hill  Book  Company,  New  York,  1954) . 


♦The  need  for  a  formal  military  planning  doctrine,  at 
least  as  far  as  the  Navy  was  concerned,  was  revealed  by  early 
naval  war  games.  "This  process  which  is  thus  briefly  sum¬ 
marized  is  known  as  the  estimate  of  the  situation,  and  is  the 
first  grand  step  in  the  game;  and  let  it  be  noted  that  it  is 
the  war  game  that  has  led  us  to  adopt  this  systematic  method 
described.  It  was  the  game  that  sought  the  method,  and  not 
the  method  that  sought  the  game . " ^ 


**"  .  .  .  there  are  certain  conclusions  which  appear  to  be 
acceptable  at  the  present  time.  The  use  of  the  matrix  form 
for  representing  the  interaction  of  strategies  is  superior  to 
that  recommended  in  the  Naval  Planning  Manual.  It  should  be 
used  now  as  the  Commanders  summary  and  visual  aid  in  place 
of  the  Manual  recommendation.  .  .  .  It  is  not  recommended 


as  the  estimate 


..24 


"Game  theory  provides  the  idea  of  a  matrix  to  present 
the  data  required  for  a  decision  and  a  methodology  for  solu¬ 
tion  of  the  matrix.  If  a  commander  can  not  make  a  matrix  of 
the  opposing  strategies  for  the  situation,  he  is  not  prepared 
to  make  a  decision.  Unless  he  does  made  such  a  matrix,  he  may 
overlook  the  proper  decision. "23 
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In  its  very  simplest  form,  game  theory  states  that  if 
a  matrix  is  arranged  as  in  Table  1,  with  Red  Strategies, 


Table  1 


R1  R2 


-20 

20 

10 

5 

20 

-10 

R  R  B  B 

1,  2,  etc.  along  the  top.  Blue  strategies,  1,  2,  and  so 

on  along  the  side,  and  with  quantitative  payoffs  from  the 
point  of  view  of  Blue  inside  the  boxes,  then  Blue  can  deter¬ 
mine  a  course  of  action  that  will  guarantee  him  a  minimum 
>  payoff  regardless  of  the  strategy  that  Red  chooses.*  Thus, 

|  if  Blue  Qse  strategy  B2,  he  is  assured  of  a  gain  of  5  if  Red 

selects  k2,  and  more  if  Red  chooses  K1 , 

Immediately,  the  question  arises:  Where  do  the  numbers 
come  from  that  appear  in  the  strategy  matrix?  ''In  a  real- 
world  situation  (aside  from  gambling  and  certain  other  fairly 
simple  games) ,  one  does  not  know  accurately  the  results  of 
the  strategies  from  which  he  may  select.  However,  "... 

in  making  a  decision  the  Comm&ader  actually  does  express  a 
preference  for  various  outcomes. His  scale  is  qualitative 
rather  than  quantitative.  For  example,  if  a  commander  were 
using  game  theory  to  assist  him  in  arriving  at  a  decision, 
the  matrix  of  Table  1  might  look  something  like  that  shown 
in  Table  2.  The  next  question  is:  What  happens  if  the 
commander's  evaluations  of  the  interactions  of  the  various 
strategies  are  incorrect,  or  if  he  neglects  to  include  all 
of  Red's  possible  strategies,  say  R3  and  R4?  "If  a  commander's 


♦  Red  can  arrange  a  matrix  with  payoffs  from  his  point 
of  view. 
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•valuation  of  the  situation  is  incorrect,  his  decision  may 
be  in  error  regardless  of  how  he  arrives  at  this  decision."23 


Table  2 


»1 


*3 


Exactly  how,  or  by  what  means  a  commander  reaches  a 
decision — whether  he  employs  the  standard  military  process, 
game  theory,  or  a  crystal  ball— is  not  the  function  of  war 
gaming.  In  war  games  as  in  the  real  world  that  they  simu¬ 
late,  it  is  the  decisions  and  their  implementation  that 
count,  not  the  method  or  methods  by  which  those  decisions 
were  reached.  Educational  games  are  designed  and  conducted 
to  provide  the  players  with  experience  in  the  decision¬ 
making  process,  to  gi"e  them  an  opportunity  to  attempt  to 
carry  out  their  plans  in  the  face  of  enemy  opposition,  to 
test,  if  they  wish,  the  relative  merits  of  decision-making 
theories  and  methods,  and  to  select  for  thamselves  the  one 
that  best  suits  their  nature.  Analytical  games  are  played 
to  provide  some  of  the  data  and  information  that  are  needed 
in  order  to  make  decisions,  regardless  of  the  manner  in 
which  the  decisions  are  reached.  If  game  theory  is  used 
as  an  aid  to  decision-making,  then  the  results  of  analytical 
games  might  furnish  numbers  or  words  that  can  be  used  in  the 
boxes  of  the  strategy  matrix.25 
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HISTORY  OF  WAR  GAMES 


From  early  times  men  have  played  games  that  featured 
the  moving  of  pieces  on  a  board  in  accordance  with  stated 
rules.  In  at  le.  3t  one  of  these,  chess,  the  pieces  were 
endowed  with  characteristics  roughly  representative  of  a 
few  of  the  features  of  the  military  arms  and-  forces 
common  to  the  times.  Hence,  it  is  usually  agreed  that 
the  war  games  of  today  had  their  origin  in  this  ancient 
and  still  popular  game. 


Chess .  Chess  appears  to  have  originated  as  a  Hindu 
game  known  as  "Chaturanga, "  although  similar  games  were 
played  in  Iraq  as  early  as  3000  B.C.  The  Hindu  game  re¬ 
quired  four  players.  The  pieces  represented  elephants, 
horses,  chariots,  and  foot  soldiers — the  arms  then  in 
existence.  They  were  moved  on  a  board  according  to  fixed 
rules,  but  the  effects  of  the  various  moves  were  determined 
by  the  throw  of  dice.  Today's  chess  game,  a  later  and 
somewhat  simplified  version  of  the  older  game,  is  suffi¬ 
ciently  complicated  for  most  players.  It  is  a  two-sided 
game  in  which  the  players  employ  forces  with  varying  in¬ 
dividual  values  but  equal  aggregated  strength.  Each 
player  has  complete  knowledge  of  his  opponent's  disposi¬ 
tion,  but  not  his  intentions.  The  players  move  alter¬ 
nately,  not  simultaneously,  as  in  war  games.  Each  plays  to 
win,  that  is,  to  checkmate  his  foe.  The  results  are  deter¬ 
mined  by  the  actions  of  the  players  and  are  not  subject  to 
varying  degrees  of  chance. 


Military  or  War  Chess.  In  Ulm  in  1644  Christopher 
Weikhmann  invented  the  so-called  "King's  Game,"  a  game 
intended  to  train  royalty  in  the  art  of  war.  It  was  in 
reality  a  modification  of  chess  and  was  played  on  an 
enlarged  board.  Each  player  received  thirty  pieces:  one 
king,  one  marshal,  one  colonel,  one  captain,  two 
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chancellors,  two  heralds,  two  chaplains,  two  knights,  two 
couriers,  two  adjutants,  three  bodyguards,  three  halberd¬ 
iers  and  eight  private  soldiers.  There  were  fourteen 
different  moves  somewhat  similar  to  those  in  chess. 

Because  this  game  used  pieces  that  were  more  closely 
identifiable  with  the  military  forces  of  the  day  than  did 
the  ordinary  game  of  chess,  it  was  called,  as  were  many 
similar  games  that  followed,  "military,"  or  "war  chess." 
The  inventor  of  the  game  stated  ".  .  .it  was  not  designed 
to  serve  merely  as  a  pastime-  but  that  it  would  furnish 
anyone  who  studied  it  properly  a  compendium  of  the  most 
useful  military  and  political  principles."10 


Vogue  of  Military  Mathematics,  in  Prussia  in  the 
latter  part  of  the  18th  century  it  became  fashionable  to 
consider  war  as  an  exact  science,  and  particularly  as  a 
branch  of  applied  mathematics  resembling  geometry. 10 
Military  formations  were  rigid;  military  tactics,  highly 
formal.  "The  methods  of  exact  science,  and  particularly 
mathematics,  were  applied  to  every  phase  of  warfare. 

This  gave  rise  to  what  was  called  the  'vogue  of  military 
mathematics.'  It  was  axiomatic  that  above  all  a  military 
leader  must  be  a  great  calculator."8  "...  war  itself 
tended  to  resemble  a  game  played  by  gentlemanly  contestants 
according  to  specific  rules."9  of  this  period  Von  der 
Goltz,  an  outstanding  general  of  the  19th  century  said 
"A  true  strategist  of  that  epoch  did  not  know  how  to  lead 
a  corporal's  guard  across  a  ditch  without  a  table  of 
logarithms."10  "...  Not  only  did  military  men  open 
their  arms  to  the  new  departure;  savants  did  likewise. 
Learned  men  wrote  of  military  science  and  the  practical 
application  of  mathematics  to  war.  The  science  of  war  was 
raised  to  a  place  in  the  curriculum  of  the  most  renowned 
seats  of  learning."8  Military  chess  games  devised  during 
this  era  mirrored  the  prevailing  theories  of  formal  tactics 
and  their  relationship  to  mathematics. 


\ 
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Introduction  of  Additional  Features.  At  someplace 
along  the  line  in  the  development  of  war  chess  three 
important  features  were  introduced.  These  were:  first, 
the  concept  of  aggregation,  that  is,  having  one  piece 
represent  a  group  rather  than  an  individual  or  unit; 
second,  depiction  of  terrain  features;  and,  third,  the 
assignment  of  a  director  to  supervise  the  employment  of 
the  pieces.  Just  when  these  features  first  appeared  is 
not  clear,  but  they  were  all  included  in  a  game  invented 
by  Helwig  in  1780. 

Helwig  was  the  Master  of  Pages  at  the  cour*.  of  the 
Duke  of  Brunswick.  His  ga’*,°  was  designed  to  arouse  the 
interest  of  young  noblemen  in  the  military  problems  of 
the  day  and  at  the  same  time  to  teach  them  something  about 
military  science.  In  this  game  the  playing  area  was  a 
chess- like  board  divided  into  1666  small  squares.  These 
were  tinted  with  various  colors  to  indicate  different 
types  of  terrain  features.  For  example,  red  squares 
represented  mountains;  blue,  water;  light  green,  marshes; 
dark  green,  forests;  black  and  white,  level  ground;  and 
half-red,  buildings.  A  dotted  line  across  the  middle  of 
the  board  divided  the  sides  at  the  beginning  of  the  game. 
Each  side  was  given  a  fortification  at  opposite  corners 
of  the  board.  The  object  of  the  game  was  to  capture  the 
enemy's  fortification,  just  as  in  chess  the  object  is  to 
capture  the  opponent's  king. 

The  pieces  were  similar  to  the  pawns  of  chess  but 
represented  battalions  of  infantry  or  squadrons  of  cavalry. 
A  number  of  players  were  permitted  on  each  side  and  an 
additional  person  acted  as  the  director  of  the  game.  The 
pieces  were  moved  according  to  rules  that  were  similar  to 
chess.  Thus,  infantry  traveled  a  stated  number  of  squares 
in  a  straight  line;  light  cavalry  behaved  somewhat  similar 
to  the  knight  in  a  chess  game. 

Helwig 's  game  was  rather  successful  and  spread  to 
France,  Austria,  and  Italy.  As  could  be  expected,  a  number 
of  imitations  and  variations  soon  appeared.  One  that 
attracted  a  great  deal  of  attention  was  devised  at 
Schleswig  in  1797  by  Georg  Vinturinus  (Venturini) ,  a  writer 
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on  the  science  of  war.  In  that  year  he  published  the 
"Rules  of  a  New  War  Game  for  the  Use  of  Military  Schools." 
The  British  Military  and  Naval  Magazine  of  December  1827 
referred  to  Helwig's  game  as  the  "War  Game  of  the  Con¬ 
tinent,"  and  to  Vinturinus'  as  the  "New  Kriegsspiel . " 

In  Vinturinus1  game  the  board  represented  an  actual 
area  of  operations,  the  Franco-Belgian  Border.  It  was 
divided  into  3600  squares  which  were  marked  to  indicate 
terrain  characteristics.  As  in  Helwig's  game,  this 
resulted  in  square  or  rectangular  mountains,  plains,  and 
water  areas.  Some  pieces  represented  brigades,  infantry 
or  cavalry;  others  of  various  shapes  and  sizes  depicted 
footbridges,  parapets,  magazines,  etc.  Artillery,  convoys, 
provision  wagons,  and  bakeries  were  included.  The  moves  of 
the  pieces  approximated  the  real  world.  Troop  movements 
were  restricted  in  winter,  and  the  rules  attempted  to  con¬ 
sider  their  feeding  and  support. 

Vinturinus '  game  was  intended  chiefly  for  use  in  the 
military  schools.  It  related  the  play  to  a  geographical 
area  and  included  attempts  to  introduce  the  restraints 
inposed  by  weather  and  logistics.  "In  keeping  with  the 
prevalent  technical  theories  of  warfare,  complex  rules 
governed  the  movement  and  the  fighting  of  the  troops. 

These  transformed  the  game  into  an  extremely  tedious 
operation,  which  was  welcomed  with  enthusiasm  by  members 
of  the  military  profession. "8 

Military  writers  of  the  19th  century  criticized  the 
game  although  it  is  sometimes  difficult  to  knc v  whether  it 
was  the  game  or  the  military  concepts  of  the  age  which 
were  being  censured.  Von  der  Goltz  wrote:  "This  war  game 
is  a  bad  product  of  the  refined  military  education  of  the 
period,  which  had  piled  up  so  many  difficulties  that  it  was 
incapable  of  taking  a  step  in  advance. "10  The  Journal  of 
the  Military  Institution  of  the  United  States,  IV:  (1883) , 
as  quoted  by  Young, ®  says  of  Vinturinus'  game:  "His  work 
is  a  masterpiece  of  military  acuteness,  combined  with 
technical  and  tactical  absurdities.  However,  that  age 
loved  whatever  appeared  difficult  and  abstruse.  The  (New) 
Kriegsspiel,  in  reality,  was  merely  a  play,  a  series  of 
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-  tr  tricks,  the  utmost  benefit  of  which  could  only  be  an 

acquaintance  with  the  conditions  and  principles  which  were 
regarded  as  essential  to  the  management  and  maintenance  of 
armies.  A  knowledge  of  the  rules  and  principles  required 
a  long  and  attentive  study.  They  evidently  failed  in 
their  object,  the  intelligent  development  of  the  ideas  of 
a  student  of  the  art  of  war." 

In  the  military  chess  types  of  war  games,  of  which 
there  were  many  versions,  the  game  features  seem  to  have 
predominated.  Apparently  these  games  were,  .in  general, 
designed  first  as  a  pleasant  pastime  for  officers  and 
members  of  the  nobility  and  secondly,  as  a  means  of  "sugar 
coating"  their  contacts  with  the  largely  prevailing  idea 
that  the  operations  of  war  could  be  reduced  to  rigid  rules. 
War  chess  resembled  rather  than  simulated  warfare.  In  some 
ways  it  might  be  considered  as  having  the  same  relationship 
to  later  war  games  as  the  game  of  Monopoly  bears  to  current 
business  games.  The  games  required  a  great  deal  of  time  to 
learn  and  their  successful  play  depended  more  on  a  knowledge 
of  the  rules  than  on  a  knowledge  of  war.  What,  if  any, 

%  transfer  of  learning  from  the  game  to  real-life  situations 

took  place  is  not  apparent.  Sayre,  however,  makes  this 
r  comment:  "They  (war  chess  games)  probably  illustrated  the 

science  of  war,  as  taught  at  that  time,  better  than  it 
could  have  been  represented  on  a  map  or  on  the  ground. "10 

About  1730  a  Dutch  engineer  conceived  the  idea  of 
using  contour  lines  to  delineate  river  bottoms.  Toward 
the  end  of  the  century  contour  lines  began  to  be  used  to 
represent  relief  on  land  maps.*  Somewhat  later  Napoleon's 
tactics  changed  the  character  and  concepts  of  European 
warfare.  Together  they  furnished  the  means  and  the  motive 
for  supplanting  military  chess  with  more  realistic  repre¬ 
sentations  of  warfare. 


*".  .  .  the  tactical  game  for  land  forces  .  .  .  did 
not  attain  real  value  until  maps  were  produced  which  showed 
the  configuration  of  the  ground. "1° 
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Early  War  Games.  The  first  ame  to  break  away  from 
the  chessboard  pattern  was  invented  in  1811  by  von 
Reisswitz.  The  terrain  was  modeled  in  sand.  Troop  units 
were  represented  by  wooden  blocks  and  their  movements 
were  no  longer  restricted  to  chessboard  squares.  The 
following  year  an  improved  form  of  the  game  was  presented 
to  the  king,  Frederick  William  III.  In  this  game  the 
terrain  was  modeled  in  plaster  at  a  scale  of  about  27 
inches  to  the  mile.  Woods,  buildings,  roads  and  streams 
were  painted  in  color.  Troop  units  were  depicted  by 
porcelain  blocks.  "Later,  in  1816,  when  the  Grand  Duke 
Nicholas  came  to  Potsdam,  the  King  spoke  to  him  enthu¬ 
siastically  of  the  new  invention,  matches  were  g<  ;  up  in 
honor  of  the  Grand  uuke,  who  gave  himself  up  to  it  with 
extraordinary  ardor;  and  the  following  year,  when  Prince 
William  visited  the  Court  of  Russia,  a  war  game  was  impro¬ 
vised  at  Hoscow  by  joining  several  card  games  together  and 
tracing  the  terrain  thereon  in  chalk."* 

It  is  not  Miown  whether  the  "tracing  the  terrain"  on 
the  card  tables,  the  reports  that  Napoleon  planned  his 
canqpaigns  in  advance  by  maneuvering  colored  pins  on  maps, 
or  just  what  inspired  von  Reisswitz's  son.,  but  in  1824 
the  younger  von  Reissvitz,  a  lieutenant  in  the  Prussian 
Guard  Artillery,  transferred  his  father's  game  to  a  map 
and  developed  it  into  a  practical  tool  for  the  simulation 
of  military  conflict  sJ*uations.  This  game  is  generally 
conceded  to  be  the  fi;  true  war  game,8A^  although  some 
writers  give  that  credit  to  the  older  man."7'^ 

Young  von  Reisswitz's  game  was  an  immediate  success 
and  received  a  warm  welcome  from  many  high  ranking 
Prussian  officers.  "It  is  told  that  in  1824,  Von 
Mueffling,  then  Chief  of  the  General  Staff,  consented  to 
witness  an  exhibition  of  the  game.  He  received  the  players 
somewhat  coldly,  but  as  the  operations  expanded  on  the  map, 


^Quoted  by  Young®  from  H.O.S.  Heistand  (transl), 

Maj.,  Office  of  Asst  Adjutant  General,  U.S.  Army,  "Foreign 
War  Games,"  from  the  Revue  Militaire  de  L'Estranger,  1897. 
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the  old  general's  face  lit  up,  and  at  last  he  broke  out 
with  enthusiasm:  ’It's  not  c.  game  at  all,  it's  a  training 
for  war;  I  shall  recommend  it  most  emphatically  to  the 
whole  army.'"  The  general  kept  his  word  and  issued  a 
letter  which  .  .  may  be  said  to  be  the  formal  introduc¬ 
tion  of  the  war  game  to  the  Prussian  army."  In  this  he 
said:  "Whoever  understands  the  art  of  war  can,  in  this 

game,  perform  the  functions  of  a  commander  of  troops 
.  .  .  even  if  he  .  .  .  has  never  seen  the  game  played. "10 
What  better  recommendation  could  any  war  game  have? 

The  scale  of  the  maps  used  was  about  eight  inches  to 
the  mile.  Forces  were  represented  by  properly  proportioned 
and  labeled  lead  pieces,  red  for  one  side,  blue  for  the 
other.  Dividers  and  scales  were  employed  to  measure 
distances  and  ranges.  The  game  was  supervised  by  a 
director.  Prior  to  the  game  he  issued  to  both  sides  in 
writing  the  information  that  they  would  possess  in  a 
similar  real-world  environment,  that  is,  the  general  situ¬ 
ation  known  to  both  contestant  teams  and  a  special  situation 
for  each  side.  The  teams  then  prepared  written  orders. 
During  the  game  the  moves  represented  two  minutes  of  real 
time,  but  at  the  discretion  of  the  director  several  moves 
could  be  made  at  one  time.  The  play  continued  until  a 
predetermined  result  was  achieved,  or  until  the  director 
considered  tvat  the  game  had  attained  its  objective.  In 
this  regard  von  Reisswitz  remarked:  "It  is  not  a  question 
of  winning  or  losing  as  in  cards  or  chess,  .  .  .  the 
approbation  of  one's  comrades  is  the  best  possible  reward. 
Whoever  follows  out  his  plan  best,  adopt3  the  simplest  and 
most  natural  means  to  the  end,  and  departs  least  from  the 
general  idea  of  the  operation,  will  have  won  the  match, 
even  though  he  may  have  lost  more  pieces  than  his  adver¬ 
sary  ....  The  advantages  they  will  derive  from  it  will 
be  to  acquire  skill  in  reading  maps,  in  the  selection  of 
movements  best  suited  to  the  different  arms  of  the  service, 
in  the  choice  of  positions,  etc.  The  interesting  discus¬ 
sions  which  are  sure  to  follow  a  match  will  be  of  in¬ 
contestable  value  in  the  study  of  the  military  art." 10 

The  game  was  conducted  according  co  the  "Instructions 
for  the  Representation  of  Tactical  Maneuvers  under  the 
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Quite  of  a  War  Game."  These  rules  had  been  prepared  by 
von  Reisswitz  with  the  assistance  of  other  officers. 

They  were  based  upon  realistic  troop  movement  rates, 
tine  delays  between  the  sending  and  receipt  of  messages, 
and  upon  the  concept  of  realistically  limited  intelli¬ 
gence.  Only  those  forces  that  could  be  seen  by  the 
enemy  were  placed  on  the  map.  Thus,  the  players  gained 
only  the  intelligence  that  they  would  presumably  gain 
under  similar  field  conditions.  Interactions  between 
forces  were  assessed  with  the  aid  of  dice.  The  remaining 
strength  of  forces  sustaining  losses  was  indicated  by 
substituting  pieces  of  corresponding  value.  Casualty 
rates  appear  to  have  been  based  on  theory  and  not  upon 
experience  factors. 

The  classification  of  this  war  game  according  to  the 
categories  shown  in  Figure  1-2,  Chapter  I,  might  look 
something  like  this: 


1.  General  Purpose . 

2.  Scope  and  Level 

(a)  Range  of  Command  Levels 

(b)  Military  Service  Involved 

(c)  Type  of  Operations  .  .  .  . 

(d)  Area  of  Operations  .  .  .  . 


Educational 

Battalion  to  Brigade 
Army 

Tactical,  Ground 
4  square  miles 


3.  Number  of  Sides 


Two 


4.  Amount  of  Intelligence  ....  Open 

5.  Method  of  Evaluation . Rigid 

6.  Basic  Simulation  Technique  .  .  Manual 


While  initially,  at  least,  von  Reisswitz' s  game  was 
somewhat  lxmited  in  scope,  it  brought  together  for  the 
first  time  most  of  the  features  and  underlying  concepts 
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of  modern  war  games.  The  chief  criticism  cf  the  game 
stemmed  from  the  idea  that  young  officers  commanding, 
even  on  a  map,  forces  larger  than  they  normally  commanded 
would  lose  interest  in  their  lesser  real-world  assign¬ 
ments.  10  Today,  on  the  contrary,  the  opportunity  afforded 
by  war  games  for  officers  to  gain  experience  at  higher 
command  levels  is  considered  to  be  one  of  the  most  valued 
facets  of  the  games. 

"The  War  Game  of  Prussia,"  published  in  The  United 
Service  Journal,  Part  I,  London,  1831,  compares  Helwig’s 
game  with  that  of  von  Reisswitz's.  Concerning  the  latter 
game,  the  following  observation  was  made:  "There  can  be 
no  doubt  that  much  advantage  to  the  officers  of  the  army 
would  follow  the  introduction  of  this  game,  as  it  would 
tend  to  preserve  a  knowledge  which  now  exists  only  among 
those  who  had  attained  rank  during  the  last  war,  whose 
numbers  are  fast  diminishing,  and  whose  dearly  bought 
experience  must  soon  be  lost  to  the  service." 

The  enthusiastic  acceptance  of  the  game  by  high  rank¬ 
ing  officers  caused  a  certain  amount  of  envy  among  von 
Reisswitz's  fellow  officers  and  immediate  superiors  and 
he  was  transferred  to  a  border  fortress  at  Torgau.  There, 
apparently  becoming  disheartened  by  what  he  considered  to 
be  an  injustice,  the  young  officer  committed  suicide  three 
years  after  the  appearance  of  his  war  game. 10 

Von  Reisswitz's  game,  as  were  some  of  the  military 
chess  games  that  preceded  it,  was  often  referred  to  as 
"Kr iegsspiel . "  It  was  played  in  the  Prussian  Army  and  at 
several  Kriegsspiel  clubs  such  as  the  Magdeburg  a,..d 
Berlin  Clubs.  Count  von  Moltke  who  became  Chief  of  rhe 
German  General  Staff  in  1857  was,  throughout  his  entire 
career,  a  strong  believer  in  the  war  game  and  supported  and 
encouraged  it  in  every  possible  manner.  The  original 
limited  tactical  scope  of  the  game  was  extended  to  encompass 
increasing  larger  military  situations  until  in  184B  a  game 
was  conducted  in  Berlin  that  represented  a  war  between 
Prussia  and  Austria.  This  appears  to  have  been  the  first 
strategic  war  game. 
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Changes  in  the  art  of  war  and  greater  experience  with 
the  game  led  to  modifications  of  the  rules  of  play.  The* 
extension  of  the  area  of  operations  and  the  increase  in 
the  number  of  forces  engaged  resulted  in  the  adoption  of 
more  rules  to  cover  the  larger  number  of  possible  contin¬ 
gencies.  These  actions  caused  further  reexaminations  of 
the  procedures  with  the  idea  of  reducing  the  number  of 
rules  and  of  simplifying  their  application.  (This  process 
has  been  repeated  many  times  throughout  the  history  of  war 
gaming.)  The  Berlin  War  Game  Club  and  such  authors  as 
Decker,  Witzleben,  and  von  Trotha  contributed  to  these 
modifications  and  changes  in  the  rules  of  the  game.  "The 
work  of  von  Tschischwitz  which  appeared  in  1862  made  some 
improvements  in  the  way  of  less  complicated  rules  and 
more  practical  methods  of  computing  losses. "10 

The  Seven  Weeks'  War  of  1866  (Prussia  vs  Austria)  and 
the  Franco-Prussian  War  of  1870-71  provided  procedures  and 
data  based  upon  experience  rather  than  theory.  This 
resulted  not  only  in  revisions  of  the  rules  of  the  game, 
but  in  the  introduction  of  new  evaluation  techniques.  In 
addition,  the  surprising  success  of  the  Prussian  Army  in  v  J 

both  wars  led  to  the  adoption  of  the  war  game  by  other 
military  powers.  According  to  Sayre, 10  Captain  Baring  of 
the  British  Army  stated  in  his  version  of  the  war  game 
published  in  1872  for  the  British  service:  "The  increasing 
importance  which  is  now  attached  to  the  game  may  be,  in 
some  measure,  due  to  the  feeling  that  the  great  tactical 
skill  displayed  by  the  Prussian  officers  in  the  late  war 
(Franco-Prussian)  had  been,  at  least  partially,  acquired 
by  means  of  the  instruction  which  the  game  affords." 

Captain  Little  of  the  Naval  War  College  said:  ".  .  .  it 
was  generally  admitted  that  the  War  Game  was  a  notable 
factor  in  the  result. "x  Colonel  Middleton  of  the  British 
Army  commented:  "The  game  of  war,  like  the  breech¬ 
loader,  is  by  no  means  a  new  idea,  and  it  doubtless  owes 
its  present  fame  to  the  late  wonderful  successes  of  its 
inventors,  the  Prussians.  Now,  without  going  so  far  as 
some  of  its  greatest  admirers  do,  who  attribute  those 
successes  principally  to  its  use  by  the  Prussians,  I  have 
no  doubt  that  the  lessons  taught  by  tolerably  frequent 
and  careful  playing  of  the  so-called  'W^r  Game'  must  be 
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of  great  value  to  the  thinking  soldier  anxious  to  master 
his  profession. "13 


New  Methods  of  Evaluation.  Up  to  the  time  of  the 
Franco-Prussian  War,  the  results  of  interactions  occurring 
during  war  games  seem  to  have  been  determined  entirely 
by  the  rules  of  the  game.  After  the  war,  according  to 
Lieutenant  Meckel,  an  instructor  in  the  war  school  at 
Hanover,  "...  military  ideas  ran  into  more  practical 
channels,  when  a  general  desire  for  practice  and  training 
in  troop  leading  existed,  and  the  war  game  was  encouraged 
by  imperial  decree,  it  received  a  new,  extraordinary,  and 
universal  enthusiasm — which,  however,  is  not  to  be 
attributed  to  the  old  systems  with  their  complicated 
rules,  but  which  rather  existed  in  spite  of  them.  It  is 
a  question  whether  in  the  German  Army  there  was  a  war 
game  played  in  strict  conformity  with  the  rules.  The 
exercises,  under  the  leadership  of  officers  of  high  rank 
who  had  no  liking  for  the  old  systems,  cut  loose  more  or 
less  front  the  cast  iron  rules  and  assumed,  under  a  free 
leading,  the  form  of  serious  exercises  in  the  leading  of 
troops . "10 

The  directors  used  the  rules  that  were  helpful  and 
replaced  those  that  in  their  opinion  were  unrealistic  or 
that  hindered  the  progress  of  the  game  with  decisions 
based  on  experience  and  judgment.  In  other  words,  the 
director  conducted  the  game  according  to  the  semirigid 
method.  Meckel,  in  his  Instructions  for  the  War  Game 
published  in  1875  acknowledged  the  trend  and  proposed  that 
the  director  be  freed  from  some  of  the  rules,  but  that  he 
follow  them  in  assessing  the  effects  of  fire. 

The  following  year  General  von  Verdy  du  Vernois 
published  A  Contribution  to  the  War  Game  in  which  he 
described  a  method  of  war  gaming  "...  without  rules, 
tables  of  losses,  or  dice."l^  In  this  game  all  evaluations 
of  contacts  and  assessment  of  damage  were  left  to  the 
judgment  of  the  umpire.  It  was  the  first  example  of  the 
free  me the J  of  umpiring. 
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Von  Verdy’s  game  was  a  two-sided  game  between  Red  and 
Blue.  Prior  to  the  play  of  the  game,  a  general  situation 
was  issued  to  both  sides,  and  a  special  situation  to  each 
opponent.  The  contestants  then  prepared  their  initial 
plans  and  orders.  Two  rooms  were  required.  In  one  was 
the  umpire  and  his  assistant  (control  group)  and  a  general 
map  of  the  area  of  operations  drawn  to  a  scale  of  2  to  3 
inches  to  the  mile.  The  second  room  was  for  the  alternate 
use  of  the  Red  and  Blue  teams  and  contained  a  larger  scale 
nap  of  the  area.  Blocks  represented  the  forces.  Each 
commander  was  given  a  sufficient  number  of  these  blocks  to 
depict  all  possible  deployments  of  his  command.  For 
example,  a  battalion  commander  might  be  issued  two  half¬ 
battalion  blocks,  four  company  blocks,  as  well  as  addi¬ 
tional  blocks  representing  platoons  and  patrols. 

During  the  game  one  side  explained  their  intended 
movements  and  actions  to  the  umpires  while  the  other  made 
plans  and  studied  the  situation  on  the  large  scale  map  in 
the  adjoining  room.  The  teams  then  reversed  rooms.  The 
director  correlated  their  intentions  in  time  and  space, 
evaluated  intelligence  and  assessed  damage,  and  explained 
the  prevailing  situation  to  one  team  at  a  time.  The 
assistant  director  kept  an  account  of  the  movements  and 
interactions  for  post  game  discussions.  When  one  side  was 
viewing  the  map  only  those  enemy  forces  that  were  visible 
were  displayed.  Other  enemy  forces  were  either  covered  or 
removed . 

The  only  data  supplied  to  the  director  in  this  game 
were  the  assumed  distances  occupied  by  troop  formations 
and  the  rates  of  march  per  minute  under  ideal  conditions. 
For  instance,  a  battalion  took  up  200  yards;  a  troop,  100. 
Fresh  infantry  on  good  roads  marched  80  yards  in  a  minute; 
cavalry  trotted  at  235.^  The  director  was  at  liberty  to 
degrade  these  figures  to  account  for  fatigue,  terrain,  and 
poor  roads.  Distances  traveled  by  bodies  of  troops  were 
computed  and  transferred  to  the  map  by  means  of  scales  and 
dividers . 

While  von  Verdy  left  almost  everything  in  the  hands 
of  the  director,  and  Meckel  chose  a  middle  course,  other 
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adherents  of  the  war  game  endeavored  to  devise  procedures 
that  would  facilitate  the  conduct  of  games  based  on  the 
rigid  method.  One  of  the  most  successful  of  these 
attempts  was  Captain  Naumann's  Das  Regiments-Rriegsapiel 
which  appeared  in  1877.  Naumann  proposed  that  a  "standard" 
value  based  on  experience  be  used  to  assess  losses,  and 
that  variations  be  evaluated  by  use  of  a  "multiplier" 
applied  to  the  standard. 

German  War  Games,  1880  to  World  War  ii.  The  war  game 
originated  in  Germany  and  practically  all  of  its  early 
development  took  place  in  that  country.  After  the  Franco- 
Prussian  War  other  nations  began  tc  experiment  with  and 
use  war  games,  but  Germany  still  maintained  the  greatest 
interest,  published  the  largest  amount  of  literature  on 
the  subject,  and  found  the  most  applications. 

In  the  German  Army  two-sided  games  were  called  war 
games  proper;  one-sided  were  referred  to  as  map  exer¬ 
cises.  Situations  and  forces  were  selected  so  as  to 
provide  a  series  of  games  at  varying  command  levels. 

Games  simulating  the  tactical  employment  of  units  ranging 
from  patrols  to  regiments  were  conducted  at  each  regimental 
headquarters  one  evening  per  month  during  the  winter 
season.  These  were  called  "regimental  war  games"  due  to 
the  places  in  which  they  were  conducted  and  not  because 
the  forces  involved  were  always  of  regimental  size. 

What  were  known  as  the  "Great  War  Games"  were  used  chiefly 
for  the  manipulation  of  divisions  and  the  study  of  their 
transportation  and  supply  problems.  These  games  were  for 
the  senior  regimental,  division  and  corps  staff 
officers.  General  staff  officers  played  the  "Strategic 
War  Game"  which  embraced  the  operations  and  employment  of 
armies.  Methods  of  evaluation  tended  to  shift  from  the 
rigid  to  the  free  or  semirigid  methods,  although  the  rigid 
method  was  continued  to  some  extent  in  games  involving 
small  forces  such  as  companies  and  battalions.  Such  games 
provided  information  that  aided  in  rendering  evaluations 
based  on  judgment  and  experience. 
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Some  of  the  early  games,  for  example  von  Reisswitz's 
And  Meckel's,  were  played  on  the  so-called  "ideal"  maps.* 
These  were  terrain  maps  of  imaginary  rather  than  actual 
areas.  They  were  used  because  suitable  maps  of  actual 
areas  and  of  varied  terrain  were  difficult  or  impossible 
to  obtain.  As  maps  of  actual  areas  improved  and  became 
aore  plentiful,  the  use  of  ideal  maps  was  no  longer 
necessary.  About  the  beginning  of  the  20th  century  the 
following  scales  were  in  general  use  for  war  gaming 
purposes:  1:5000  to  1:8000  (12  to  lb  inches  to  the  mile) 
for  the  regimental  war  games;  1:10,OCD  (6  inches  to  the 
mile)  for  the  great  war  games;  and  1:100,000  (2/3  inches 
to  the  mile)  for  the  strategic  war  games. 

According  to  Sayre, *0  Lieutenant  General  v.  Litzmann, 
Director  of  the  German  War  College,  made  the  following 
observations  in  a  work  published  in  .1905,  Introduction  to 
the  War  Game:  "It  is  essential  to  success  that  the 
director  should  not  assume  that  he  or  other  participants 
in  the  exercise  have  knowledge  or  skill  which  they  ao  not 
really  possess  ....  Beginners  at  the  war  game  must  be 
taught  by  means  of  preliminary  exercises  how  to  find  their 
way  about  easily  on  a  war  game  map.  and  how  to  use  the 
blocks,  scales  and  other  apparatus.  When  they  have  learned 
this  they  are  prepared  to  act  as  commanders,  at  first  in 
simple  exercises  and  afterwards  in  maneuvers  presenting 
greater  difficulties  ....  The  difficulties  must  be 
mastered  step  by  step  .  .  .  Dissatisfaction  with  the  war 
game  is  generally  a  consequence  of  not  having  thoroughly 
mastered  its  technicalities." 

In  Germany  war  games  began  to  be  used  as  heuristic 
devices  to  assist  in  solving  military  problems.  During 
World  War  I,  for  example,  the  spring  offensive  for  1918 


♦"Three  plans,  on  a  scale  of  about  eight  inches  to 
one  mile  have  been  lithographed  in  Berlin,  expi.;ssly  for 
this  (von  Reisswitz ’ 4  game,  .  .  ..  One  of  these  plans 
contains  Ligny  and  Quatre  Bras;  another  Austerl.it z;  and 

the  third  the  neighbor  of  Leipsick . "  The  United 

Service  Journal.  Part  I,  London,  1831. 
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was  tested  and  rehearsed  by  means  of  strategic  war  games. 

The  game  revealed  that  there  was  very  little  chance  of 
this  offensive  producing  decisive  results. 3 

The  restrictions  imposed  by  the  Allies  upon  the  German 
military  establishment  following  World  War  I  stimulated  the 
use  of  war  games  at  all  levels  of  command.  During  the 
period  between  wars,  and  during  World  War  II,  war  games 
were  employed  extensively  both  for  educational  and 
analytical  purposes.  While  no  new  methods  were  introduced, 
a  great  deal  of  experience  in  the  use  of  gaming  techniques 
was  obtained.  There  appears  to  have  been  no  official  publi¬ 
cations  issued  on  war  gaming,  presumably  because  it  was 
felt  that  such  instructions  might  hinder  the  free  develop¬ 
ment  and  application  of  gaming  methods.  However,  many 
unofficial  manuals  and  articles  were  written.  "On  the 
whole,  the  Officer  Corps  was  firmly  convinced  of  the  great 
importance  of  theoretical  exercises  and  did  not  cease 
until  years  after  the  beginning  of  World  War  II  to  enploy 
them  as  a  training  device — even  out  in  the  field  during 
the  preparation  of  new  operations."3 

Tactical  war  games  were  conducted  to  provide  lower 
level  commanders  with  decision-making  experience  and  to 
train  them  to  issue  the  orders  that  were  needed  to  imple¬ 
ment  the  decisions.  Some  of  these  games  were  one-sided 
and  the  control  group  directed  the  movements  of  the 
opposing  forces.  Large  scale  tactical  and  strategical 
games  were  conducted  by  higher  echelons,  particularly  at 
the  War  College  and  in  the  general  staff.  Military- 
political  games  were  also-played.  The  participants  in¬ 
cluded  politicians  and  businessmen  as  well  as  representa¬ 
tives  of  the  armament  industry,  the  Propaganda  Ministry, 
and  all  branches  of  the  armed  forces. 

Games  were  enployed  to  test  combat  principles.  In 
these  games  one  side  employed  the  tactics  and  strategy  of 
the  nation  that  was  assumed  to  be  the  enemy.  The  “friendly" 
commanders  were  changed  several  times  in  order  to  ".  .  . 
bring  the  decisions  of  several  persons  to  bear  on  the 
principle  to  be  tested."3 


Plans  for  future  operations  were  tested  and  plans 
for  impending  operations  tested  and  rehearsed  by  a  series 
of  war  games.  In  a  somewhat  similar  manner  games  were 
employed  to  assist  in  briefing  the  various  command  levels. 
The  army  group  commander  used  them  to  describe  the  situa¬ 
tion  and  to  explain  his  intentions  to  the  army  commanders. 
The  army  commander  in  turn  employed  a  game  of  lesser 
magnitude  to  instruct  the  division  commanders,  and  so  on 
down  the  line  to  the  company  commanders.  In  this  way 
each  became  thoroughly  familiar  with  the  situation, 

".  .  .  and  with  the  difficulties  he  would  have  to  overcome 
with  respect  to  both  the  enemy  and  the  terrain. 

During  the  study  of  military  history  past  campaigns 
were  refought  by  means  of  war  games.  These  games  were 
also  used  to  test  or  improve  certain  doctrines  that  had 
been  developed  and  employed  in  the  past.  The  actions  and 
situations  that  occurred  on  the  flanks  of  the  German  Army 
in  World  War  I  served  as  the  basis  for  some  of  these 
historical  games. 

War  games  were  conducted  in  order  to  study  or  test 
logistical  feasibility  and  transportation  problems.  In 
such  games  the  tactical  and  strategical  aspects  were 
handled  by  the  control  group.  The  participants  were  con¬ 
cerned  with  deciding  where  food,  ammunition,  medical 
supplies,  etc.,  were  needed,  how  much,  and  how  to  get 
them  to  those  places. 

After  the  establishment  of  the  Reischswehr  Ministry, 
Field  Marshal  von  Blomberg— conducted  a  series  of  high 
level  war  games  in  an  attempt  to  " .  .  .  solve  the 
problems  which  the  military  and  political  situation  had 
created  for  German  national  defense  and,  especially,  to 
establish  a  theoretical  basis  for  the  joint  action  of 
the  Supreme  Armed  Forces  Command  and  the  high  commands  of 
the  Army,  the  Navy,  and  the  Luftwaffe  in  all  the  important 
sectors  of  warfare. von  Blomberg  was  later  dismissed, 
and  perhaps  for  this  reason  the  results  of  the  games  were 
never  recorded. 
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About  1933  war  games  were  employed  to  assist  in  the 
planning  of  the  west  wall.  When  a  special  commission 
headed  by  Generaloberst  Beck  worked  out  the  new  operations 
manual  for  the  German  Army,  the  principles  contained  there¬ 
in  were  tested  by  numerous  war  games.  In  1938  the  Chief  of 
Staff  of  the  German  Army  used  the  results  of  a  war  g.  ie 
to  support  his  contention  "...  that  no  matter  how  success¬ 
ful  the  campaign  against  Czechoslovakia  might  prove,  it 
would  be  only  a  'pyrrhic '  victory  with  all  the  catastrophic 
results  of  such  an  event  for  Germany  and  ail  Europe. "3 

In  planning  the  western  campaign  of  early  World  War  II 
the  German  Army  high  command  was  faced  with  the  problem  of 
"...  where  the  main  force  of  the  first  offensive  thrust 
was  to  be  directed  and  how  the  obstacle  of  the  Ardennes 
was  to  be  overcome  by  large  motorized  units."  To  help  solve 
this  problem  both  two-sided  and  one-sided  war  games  were 
employed.  In  t*  2  two-sided  game  the  opposition  "...  did 
not  have  to  act  according  to  German  principles,  but  was 
supposed  to  adopt  decisions  and  measures  which  in  our 
opinion  the  allied  commander  presumably  would  follow."-' 

The  one-sided  game  was  used  to  determine  the  feasibility 
of  moving  through  the  Ardennes  with  large  armored  units. 

For  this  game  data  based  on  peacetime  experience  and  the 
Polish  campaign  were  used,.  The  information  gained  from 
these  games  was  employed  in  the  preparation  of  the  final 
operations  plan. 

After  the  collapse  of  France,  plans  for  the  invasion 
of  Russia  were  prepared  and  rehearsed  with  the  aid  of  war 
games . 

During  lulls  in  the  fighting,  games  based  on  the 
actual  situation  were  conducted  to  explore  the  effective¬ 
ness  of  alternative  courses  of  action  and  to  rehearse 
impending  or  probable  events.  Thus,  in  November  of  1944 
the  staff  of  the  Fifth  Panzer  Army  under  the  direction  of 
Army  Group  Model  played  a  war  game  with  the  purpose  of 
rehearsing  defensive  measures  against  a  possible  American 
attack.  During  the  qame  such  an  attack  did  occur.  All 
of  the  participants  whose  commands  were  not  directly 
affected  by  the  attack  were  ordered  to  continue  the  game 
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and  to  baae  their  decisions  on  reports  from  the  fighting 
front.  When  the  situation  became  so  critical  that  it  was 
necessary  to  commit  the  division  that  comprised  the  army 
reserve  "...  the  division  commander.  General  von  Walden- 
burg,  who  was  present  in  the  room  and  engaged  in  the  game, 
received  his  orders  one  after  another  from  the  army  group, 
the  army,  and  the  commanding  general  in  question.  After 
only  a  few  minutes  General  von  Waldenburg,  instead  of 
leading  purely  theoretical  orders  at  the  map  table,  was 
able  to  issue  actual  operational  orders  to  his  operations 
officer  and  his  couriers.  The  alerted  division  was 
thereby  set  in  movement  in  the  shortest  conceivable  time. 
Chance  had  transformed  a  simple  map  exercise  into  stern 
reality."3 


Japanese  Use  of  War  Games.  Translations  of  the  works 
of  Meckel  and  von  Verdy  -j.  pear  to  have  introduced  the 
technique  of  war  gaming  the  Japanese.  Educational 
games  became  a  part  of  tne  curriculum  of  the  Japanese  War 
College,  and  the  successes  of  the  Japanese  Army  in  the 
Russo-Japanese  War  of  1904  were  attributed  in  part  to  the 
"lessons  learned"  by  Japanese  officers  in  war  games. 

In  1940  the  Total  War  Research  Institute  was  estab¬ 
lished  for  the  purpose  of  determining  Japan's  future  courses 
of  action  with  the  aid  of  analytical  gaming.  Players  repre¬ 
sented  not  only  different  nations  such  as  the  U.S.,  Britain, 
Russia,  China,  Germany,  etc.,  but  also  the  conflicting 
interests  within  Japan:  Army,  Navy,  and  civilian.  "These 
games  resulted  in  detailed  military  and  economic  plans 
that  were  actually  put  into  effect  on  December  8,  1941."® 

War  games  conducted  in  the  fall  of  1941  at  the  War 
College  in  Tokyo  were  employed  to  analyse  the  effective¬ 
ness  of  a  surprise  attack  of  Pearl  Harbor,  and  to  rehearse 
such  an  operation.  Other  games  "resulted  in  a  carefully 
worked  out  schedule  for  occupying  Malaya,  Burma,  the 
Dutch  Bast  Indies,  the  Philippines,  the  Solomons,  and  the 
Central  Pacific  Islands.  These  games  were  essentially 
three-sided  exercises  with  teams  of  players  representing 
Japan,  England,  and  the  u  "V® 


In  early  1942  tentative  naval  plans  including  the 
capture  of  Ceylon,  the  destruction  of  the  British  fleet, 
and  the  gaining  of  air  control  over  the  Indian  Ocean 
were  tested  by  means  of  war  games.  These  plans,  which  had 
as  their  ultimate  goal  the  joining  of  German  and  Japanese 
forces  in  the  Near  East,  called  for  the  use  of  army  troops 
in  amphibious  operations  against  Ceylon.  However,  the  army 
refused  to  cooperate  on  the  grounds  that  it  had  to  be — 

"on  guard  against  the  Soviet  Union  and  therefore  could  not 
afford  to  extend  itself  any  further  in  Southeast  Asia."® 
Naval  planners  then  turned  their  thoughts  to  the  east  and 
prepared  ambitious  plans  for  the  capture  of  Midway  and  the 
western  Aleutians  in  early  June,  the  seizure  of  strategic 
points  in  New  Caledonia  and  the  Fiji  Islands  in  July,  air 
strikes  on  southeast  Australia,  and  operations  against 
Johnston  Island  and  Hawaii  in  August.  These  proposed 
operations  were  tested  in  a  series  of  war  games  in  the 
spring  of  1942.  During  the  play  the  Nagumo  Force  was 
attacked  by  land-based  air  while  its  own  planes  were 
attacking  Midway.  Following  the  rules  of  the  game,  an 
umpire  determined  that  the  carriers  received  nine  hits  and 
that  two  of  them,  the  Akagi  and  Kaga,  were  sunk.  Rear 
Admiral  Ugaki,  the  director  of  the  game,  arbitrarily  re¬ 
duced  the  number  of  hits  to  three,  and  the  number  of  sink¬ 
ings  to  one,  and  then  permitted  the  sunken  carrier  to 
participate  in  the  next  part  of  the  play  dealing  with  the 
New  Caledonia  and  Fiji  Island  invasions.  These  and  other 
arbitrary  rulings,  always. in  favor  of  the  Japanese,  caused 
the  authors  of  Midway — the  Battle  That  Doomed  Japan6  to 
write:  "No  more  vivid  example  of  thoughtless  and  stupid 
arrogance  can  be  conceived  than  the  attitude  which 
pervaded  the  war  games  in  preparation  for  the  Midway 
operation." 


Allies,  World  War  II.  While  the  Americans  and  British 
conducted  war  games  for  educational  purposes  during  World 
War  II,  they  did  not  use  them  to  the  same  extent  as  did  the 
Germans  and  Japanese  for  planning,  testing,  and  rehearsing 
operations.  However,  the  Allied  Forces  employed  war  gaming 
techniques  " .  .  .in  the  detailed  planning  for  the  D-day 
invasion  of  Normandy.  "8  An  interesting  exan$>le  of  a 


somewhat  informal  use  of  war  gaining  by  General  Montgomery 
in  planning  a  battle  in  the  desert  is  described  by  Moore- 
head.*  The  intelligence  officer  arranged  the  forces  of 
the  Axis  Army  on  a  map,  and  then  played  move  for  move 
against  Montgomery. 


War  Games  in  the  United  States.  Little  seems  to  be 
known  about  the  first  war  games  in  the  United  States 
beyond  the  fact  that  they  were  introduced  into  the  army 
in  1867.^0'^  However,  it  may  be  assumed  that  they  were 
copies  or  adaptations  of  German  games.  Thus,  Major  Liver¬ 
more,  one  of  the  early  American  authorities  on  war  games, 
first  learned  about  them  in  1865  from  a  civil  engineer  who 
had  been  an  officer  in  the  Bavarian  Army. 

In  1872  Captain  Baring  of  the  Royal  Artillery  adapted 
the  works  of  a  German  writer  (von  Tschischwitz)  to  British 
use,  and  this  book  formed  the  basis  for  the  conduct  of 
voluntary  war  games  at  a  number  of  U.S.  garrisons. 

During  1873  the  Explanation  and  Application  of  the 
English  Rules  for  Playing  the  War  Game^--3  was  published  in 
London.  This  book  was  based  on  lectures  on  war  gaming 
that  were  delivered  by  Lieutenant  Colonel  Middleton  of 
the  English  Army  to  the  Brigade  of  Guard  and  the  Aldershot 
Division.  It  also  contained  some  of  the  rules  of  the 
Alder shot  War  Game  Society,  a  group  formed  for  the  purpose 
of  playing  and  improving  war  games.  This  book  became 
available  in  the  United  States,  and  it  is  interesting  to 
note  that  there  is  a  well  marked  copy  of  the  book  in  the 
Naval  War  College  Library  stamped,  ‘'Received,  March  27, 
1887." 

Middleton  wrote:  "The  war  game  is  intended  to  be  a 
representation  of  some  operation  of  war,  on  a  map  drawn 
to  a  large  scale,  .  .  .  the  troops  being  represented  by 


*Alan  Moorehead,  Montgomery,  a  Biography  (New  York: 
Coward-McCann ,  Inc.,  1946),  p.  132. 


raetal  blocks  of  two  different  colors,  red  and  blue,  which 
are  moved  according  to  certain  fixed  rules  as  they  would 
be  moved  in  the  field."  He  noted  that  the  games  "... 
may  be  arranged  as  to  be  suitable  for  all  ranks,  by 
representing  the  minor  operations  of  war  as  well  as  the 
greater,"  and  believed  that  the  war  game  was  of  particular 
value  to  general  officers.  The  author  cautioned:  "The 
only  thing  to  be  guarded  against  is  putting  too  high  a 
value  on  the  game  which,  after  all,  can  only  be  considered 
as  an  attempt  to  carry  out  theoretically  in  the  closet 
what  is  done  practically  in  the  field." 

The  first  major  American  work  on  war  gaming  was 
American  Kriegsspiel^  by  Major  (later  Colonel)  Livermore. 

It  was  published  in  1879  and  a  second  edition  printed  in 
1898.  In  the  preface  to  the  first  edition  Livermore  wrote: 
"The  American  Kriegsspiel,  or  War  Game,  has  been  developed 
from  that  of  the  Germans,  its  purpose  being  to  represent 
military  operations  upon  a  geographical  or  topographical 
map,  by  small  colored  blocks,  and  auxiliary  apparatus  to 
which  a  conventional  meaning  is  assigned."  He  further 
stated  that  he  had  consulted  the  works  of  von  Verdy,  Meckel, 
ven  Trotha,  and  von  Tschischwitz  of  the  German  Army, 

Captain  Baring  cf  the  British  Army,  and  several  Austrian 
authors,  but  that  his  work  was  closer  to  the  Regiments 
Krieasspiel  of  Naumann  than  to  any  of  the  others. 

The  following  appears  in  the  preface  to  the  second 
edition:  ".  .  .an  effort  has  been  made  to  bring  .  .  . 
the  tables  up  to  date;  but  now  we  have  no  recent  war  like 
the  Franco-Prussian  or  the  Turko-Russian  to  test  the  value 
of  our  estimates,  .  .  .."  However,  a  postscript  notes 
that  "The  war  with  Spain  .  .  .  has  solved  several  of  the 
problems  depending  upon  the  new  weapons.”  Comments  were 
also  made  about  the  use  of  partially  smokeless  powder  and 
black  powder  by  United  States  troops  as  opposed  to  the 
smokeless  powder  of  the  Spanish. 

Livermore  classified  war  games  as  follows: 

(1)  The  Tactical  Game,  representing  an  engagement  in 
all  its  details. 
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(2)  The  Grand  Tactical  Game,  representing  an  extensive 

battle  in  a  more  general  manner. 

4 

(3)  The  Strategical  Game,  involving  the  movements 

of  armies  over  an  extended  area  and  for  a  period  of  several 

days  or  months. 

(4)  The  Fortifications  Game,  representing  siege 
operations;  and 

i 

(5)  The  Naval  Game. 

The  author  considered  the  first  two  of  the  greatest  impor¬ 
tance  to  the  army  and  the  militia  and  consequently 
described  them  in  great  detail.  He  did  not  describe  the 
naval  game. 

The  rules  were  designed  to  cover  every  conceivable 
Situation,  and  the  games  were  conducted  under  the  super¬ 
vision  of  a  director.  In  this  regard,  Livermore  commented: 
"Although  usually  conducted  under  the  direction  of  an 
umpire  this  is  by  no  means  essential  for  the  rules  are 
Specific  enough  in  their  present  form  to  enable  the  players 
to  agree  very  well  about  their  applications."  Whether  or 
not  such  umpire- less  games  were  ever  played  does  not  seem 
to  have  been  recorded;  that  they  could  have  been  success¬ 
fully  conducted  is  somewhat  unlikely. 

Livermore  observed  that  in  Germany  where  there  were 
many  officers  with  wide  experience  both  in  the  field  and 
in  war  gaming,  the  free  method  of  evaluation  ”... 
answered  well  ....  But  such  men  are  not  always  available 
for  umpires  in  the  small  garrisons  into  which  the  American 
army  is  divided:  .  .  .."  Therefore,  he  based  his  original 
game  cn  rigid  methods  of  evaluation,  but  attempted  to 
devise  and  employ  improved  equipment  and  procedures  that 
would  make  "The  American  Game  proceed  almost  as  rapidly 
.  .  ."as  those  German  games  that  used  free  methods  of 
evaluation. 
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■\p  Major  C.W.  Raymond  in  a  book*  published  in  1881 

supported  Livermore's  contentions  concerning  free  and  rigid 
methods  of  evaluation.  As  quoted  by  Young,®  Raymond  wrote t 
"However  possible  such  an  exercise  may  be  in  Germany,  it 
will  certainly  be  found  generally  impractical  in  our  own 
country  (USA) .  In  Berlin,  where  there  are  officers  of 
the  general  staff  who  devote  their  undivided  attention  to 
the  study  of  war  it  may  be  possible  to  obtain  competent 
directors,  .  .  .  but  in  this  country  .  .  .  only  in  a  few 
exceptional  cases  would  it  be  possible  to  obtain  a 
director,  the  superiority  of  whose  experience  and  attain-  * 
ments  would  be  so  undoubted  that  his  decisions  would 
receive  unhesitating  acceptance  ....  My  own  experience 
as  a  directOi.  ias  convinced  me  that  .  .  .  the  director, 
after  he  has  conducted  a  few  exercises,  finds  inevitably 
that  he  is  acting  in  accordance  with  rules  which  he  has 
consciously  or  unconsciously  formed.  Thus  the  choice  we 
have  to  make  is  not  between  rules  and  no  rules  but  between 
rules  based  upon  the  careful  study  of  all  available  data, 
which  have  stood  the  test  of  practice  and  the  fire  of 
criticism,  and  rules  extemporized  by  a  single  authority  to 
be  accepted  without  demonstration  and  to  be  varied  by 
every  new  director." 

Experience  with  Livermore's  game,  however,  did  not 
bear  out  the  author's  optimistic  appraisal  of  the  speed  at 
which  it  could  be  conducted.  And  the  second  edition  which 
was  prepared  with  the  assistance  of  Major  Hugh  G.  Brown 
stated:  "The  tables  in  the  American  Kriegsspiel  have  been 

prepared  with  a  view  to  expressing  all  that  could  be 
learned  of  the  influences  that  affect  a  battle  or  campaign, 
and  umpires  are  cautioned  that  they  are  only  to  be  used 
as  required:  .  .  .  Although  the  methods  .  .  .  described 
will  enable  the  umpire  to  determine  with  the  utmost 
rapidity  any  doubtful  point  that  may  arise  in  the  course 
of  the  game,  it;  cannot  be  too  strongly  stated  that  all 


♦C.W.  Raymond,  Kriegsspiel ,  U.S.  Artillery  School, 
Ft.  Monroe,  Va . ,  1881. 
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these  computations  not  only  need  not,  but  must  not,  be  made 
in  every  case.  They  are  intended  to  facilitate  and  hasten 
the  game,  and  should  not  be  so  perverted  as  to  retard  it." 

The  maps  used  in  Livermore 1 s  tactical  games  were 
drawn  to  a  scale  of  approximately  12  inches  to  the  mile 
with  a  contour  interval  of  ten  feet.  They  were  ideal 
maps  probably  because  suitable  maps  of  actual  areas  were 
not  available.*  The  maps  were  gridded  as  an  aid  in  the 
taking  of  measurements  and  determining  the  locations  of 
forces  and  events. 

Troop  units  were  represented  by  small  blocks  of 
wood,  metal,  or  porcelain.  The  opposing  sides  were 
red  and  blue,  but  other  colors  and  tints  were  used  in 
combination  with  these  colors  to  distinguish  the  different 
types  of  troops  and  formations.  If  a  unit  suffered  a  loss 
of  two  tenths  of  its  fighting  power,  the  block  representing 
the  unit  was  turned  so  that  its  face  showed  a  single  mark 
called  a  "score."  A  four-tenths  reduction  in  combat  effec¬ 
tiveness  resulted  in  the  face  with  two  marks  being  turned 
up,  and  so  on.  Somewhat  similar  means  were  employed  to 
indicate  ammunition  levels,  states  fatigue,  times  of 
completion  of  fortifications,  bridges,  etc.  The  idea  was 
to  eliminate  the  keeping  of  records,  a  major  problem  in 
any  war  game. 

Troop  movements  and  firing  were  indicated  by  pointers. 
Damage  was  assessed  and  recorded  by  means  of  a  firing  board. 
This  was  an  ingenious  arrangement  of  scales  and  three 
matrices  of  holes  which  represented  respectively  a  computing 
table,  a  record  of  losses,  and  the  time.  It  took  the 
players  some  little  time  to  learn  the  meaning  and  manipula¬ 
tion  of  the  blocks  and  pointers,  and  the  control  group 


♦According  to  Sayre, ^  the  earliest  American  map  made 
•specially  for  war  games  depicted  a  four  by  six  mile  area 
around  Fort  Leavenworth.  It  was  drawn  in  1906  from  surveys 
Blade  by  student  officers  of  the  Army  Staff  College.  The 
scale  was  12  inches  to  the  mile;  the  contour  interval,  10  ft. 
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even  longer  to  master  the  specialized  computation  tech¬ 
nique.  Sayre-10  noted  that  Livermore's  game  was  the  best 
in  its  class  but  went  on  to  emphasize,  perhaps  a  little 
too  strongly,  that  "...  it  cannot  be  readily  and  intel¬ 
ligently  used  by  any  one  who  is  not  a  mathematician, 
anu  it  requires,  in  order  to  be  able  to  use  it  readily, 
an  amount  of  special  instruction,  study  and  practice  about 
equivalent  to  that  necessary  to  acquire  a  speaking  knowledge 
of  a  foreign  language." 

About  the  same  time  that  Livermore's  game  appeared, 
Lieutenant  Totten,  in  an  article  in  the  Journal  of  tho 
Military  Service  institution.  Volume  1,  1880?  observed 
that  at  that  time  some  twenty-three  independent  sets  of 
rules  existed  for  the  conduct  of  war  games.  He  thought 
that  these  rules  and  the  games  that  they  governed  were 
useful  in  the  European  nations  with  large  professional 
armies,  but  felt  that  these  foreign  games  were  too  advanced 
for  the  citizen  soldiers  of  our  nation  and  too  complicated 
and  too  time  consuming  to  be  played  "in  the  thinly  soldiered 
and  widely  scattered  outposts  .  .  ."of  the  "...  little 
American  (professional)  army  .  .  .."  He,  therefore, 
described  a  series  of  games  which  he  had  devised  and  named 
"Sfrategos."  These  were  intended  to  " .  .  .  blend  and  fade 
one  into  another  so  gradually  and  so  naturally  that  the 
student  will  be  almost  unwittingly  entrapped  i-.^o  con¬ 
tinually  higher  and  higher  forms  of  study  until  at  length 
the  mere  tyro  .  .  .  will  find  himself  actually  \  mturing 
to  command  an  array,  and  essay  with  growing  confidence 
those  deeper,  and  more  absorbing  problems  which  alone  test 
generalship  and  seal  the  fate  of  nations." 

Totten's  game  was  divided  into  a  "Battle  Game,"  and 
an  "Advanced  Game."  The  former  was  subdivided  into  a 
"Minor  Tactical  Game"  and  a  "Grand  Tactical  Game."  Con¬ 
cerning  the  Battle  Game  Totten  said  it  is  ".  .  .a  compro¬ 
mise  between  a  game  and  a  study,  between  chess  and  'war 
upon  the  map.'  ....  The  rules  of  the  game  conspire 
toward  concentration  and  arrangement,  as  a  means  of 
securing  victory,  rather  than  toward  captures  and  losses, 
and  the  aim  has  been  to  make  these  rules  suggestive  of 
military  ideas."  Of  the  advanced  game  he  remarked  that  it 
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" .  .  .  affords  to  the  professional  military  man  every 
opportunity  that  could  be  desired  for  pursuing  studies, 
commenced  in  more  elementary  fields,  to  their  legitimate 
termination.  In  this,  the  last  branch  of  the  subject, 
therefore,  all  arbitrary 'assignments  of  values  and  moves 
are  of  course  entirely  out  of  the  question  and  improper. 

The  whole  game  is  required  to  base  itself  upon  actualities, 
upon  the  results  of  careful  investigations,  and  upon  the 
tabulated  statistics  of  experience,  of  actual  practice, 
and  of  former  battles  and  campaigns  .  .  .  the  constant 
endeavor  will  be  seen  to  represent  the  mimic  battle  or 
campaign  in  all  its  features,  save  the  dreadful  wastes  of 
blood  and  iron."7 

The  battle  game  was  similar  to  the  cider  war-chess 
type  of  games.  Both  versions  were  played  on  a  48  by  4C 
inch  board  which  was  ruled  into  inch  squares.  The 
surface  of  the  board  was  covered  with  slate  so  that  nota¬ 
tions  could  readily  be  made  and  erased.  The  board  was 
divided  into  four  folding  sections  for  ease  in  carrying. 
Pieces  representing  military  units  were  also  covered  with 
slate.  They  were  colored  red  for  one  side,  blue  for  the 
other.  Increased  versatility  was  provided  for  by  addition¬ 
al  blocks  which  had  topographical  symbols  printed  on  one 
side  and  a  slate  surface  on  the  other.  These  could  be 
used  to  depict  either  topographical  features  or  troop 
units. 


Pieces  were  moved  according  to  fixed  rules.  An  in¬ 
fantry  unit  could  move  one  square  forward,  backward,  or 
sideways.  Cavalry  pieces,  in  one  move,  shifted  two  squares 
diagonally  in  any  direction  and  then  one  forward,  backward, 
or  sideways.**  Arbitrary  numerical  values  were  assigned 
to  the  various  pieces  and  fixed  rules  governed  the  capture 
and  displacement  of  opposing  forces.  In  the  Grand  Tactical 
Oaao  the  players  sometimes  made  their  initial  dispositions 
while  separated  by  a  screen.  The  screen  was  then  lifted 
for  e  short  interval  of  time  eo  that  the  opponents  might 
see  but  not  study  each  others  dispositions.  Subject  to  the 
approval  of  an  umpire,  the  players  then  adjusted  their 
dispositions,  the  screen  was  lifted,  and  play  began. 
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Totten's  advanced  game  was  played  on  maps,  although 
in  some  instances  contours  were  sketched  on  the  gave  board 
and  the  topographical  blocks  used  to  indicate  towns,  woods, 
lakes,  etc.  Forces  moved  according  to  tabulated  values 
compiled  from  real-world  activities.  These  values  were 
modified  by  ons  or  more  multipliers  when  conditions  varied 
from  those  giver,  in  the  tables. 

The  control  group  followed  a  series  of  steps,  each  of 
which  referred  to  the  tables  that  were  needed)  for  imple¬ 
mentation.  Whether  or  not  a  unit  could  advance,  maintain 
its  position,  etc.,  was  determined  by  the  use  of  ratios 
expressing  chances  of  success  and  reference  to  a  throw  of 
dice.  For  example,  when  veteran  troops  engaged  new  troops 
the  ratio  was  4  to  1  for  the  veterans.  (Totten  noted  that 
Caesar's  estimate  was  2  to  1.)  The  author  believed  that 
the  use  of  "chances  of  success"  was  not  only  a  sound  and 
realistic  method  for  evaluating  interactions  but  that 
".  .  .  'chancr*  of  success'  have  deep  meaning  for  the 
battlefield  itself. 

The  slated  surface  of  the  blocks  was  used  for  book¬ 
keeping  purposes  and  was,  according  tc  Totten,  "...  uni¬ 
versally  admitted  by  devoted  players  of  the  war  game  as 
perhaps  the  solution  to  one  of  the  most  perplexing  and 
apparently  insurmountable  drawbacks  to  rapid  and  satis¬ 
factory  study."7 

The  tables  in  Totten'.,  work  were  based  in  great  part 
on  War  Department  records  of  the  Civil  War.  Apptndtx  E  ol 
Part  II14  contains  data  of  interest  to  students  of  that  v*at, 
and  Appendix  G  provide#  information  &hout  the  military 
establishment  of  the  United  states  up  to  188Q. 

The  first  naval  war  game  appears  to  have  been 
invented  and  patented  about  1878  by  Captain  Philip  H. 

Colomb  of  the  British  Ni-vy.  It  was  called  ‘The  Duel," 
and  was  designed  to  simulate  an  interaction  between  two 
opposing  ships.  In  1886  Captain  Hasmill  of  the  British 
Navy  saids  "I  know  that  some  years  ago  Captain  Colomb 
brought  out  a  very  capital  war  gnae..  which,  I  believe,  h^s 
been  widely  taken  up  abroad,  by  Russia  especially.  I  have 
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read  occasionally  of  naval  war-game  battles  having  been 
fought  in  that  country.  For  my  own  part,  although  I  have 
seen  a  great  deal  of  what  has  been  going  on  in  the  Service 
the  last  six  or  seven  years,  or  since  the  war  game  was 
invented,  I  have  seen  one  naval  war  game  fought,  and  one 
only,  and  that  on  board  the  'Vernon, '  I  think,  in  1879. 

No  doubt  many  others  have  been  fought,  perhaps  even  in  my 
own  ship,  without  my  knowing  it  .  .  Rear  Admiral  the 

Hon.  Edmund  R.  Fremantle  commented:  ".  .  .As  regards 
the  naval  war  game,  I  quite  agree  with  Captain  Hammill. 

I  think  I  have  fought  two  games,  but  that  is  about  all. 

I  bought  the  blocks,  and  intended  to  go  at  it.  In  one 
ship  we  had,  as  I  say,  two  or  three  games.  I  am  very 
sorry  that  it  has  not  been  adopted  in  the  Navy.  It 
certainly  was  extremely  useful.  It  gave  you  certain 
rules  which  were  of  great  service,  and  it  also  afforded 
some  general  information  as  to  the  tactics  of  a  gun  and 
torpedo  action  between  a  couple  of  ships."* 

Some  of  the  earliest  references  on  naval  war  gaming 
to  appear  in  this  country  were  contained  in  the  Biblio¬ 
graphic  Notices  of  the  U.S.  Naval  Institute  Proceedings. 
The  following  two  are  listed  on  pages  201  and  116,  respec¬ 
tively,  of  the  1881  volume:  "The  Duel,  or  the  naval  war 
game,"  Revue  Maritime  Et  Coloniale .  February,  1881?  and 
"Game  of  Naval  Warfare  (translation),"  Revista  General  De 
Marina.  March,  1881. 

In  1866  William  McCarty  Little,  a  retired  naval 
lieutenant  who  was  living  in  Newport,  delivered  a  lecture 
on  "Colomb's  War  Game"  at  the  Naval  War  College,  Newport, 
R.I.  This  lecture  appears  to  have  had  little  impact,  and 
wae  apparently  soon  forgotten.  It  is  not  mentioned  in 
Knight  and  Puleston's  History  of  the  Naval  War  College. 

The  following  year  Little  became  a  member  of  the  staff 
of  the  College,  and  delivered  a  series  of  six  lectures 
on  war  gaming.  It  was  this  series  of  lectures  that  seems 
to  have  first  aroused  the  interest  of  the  College  in  war 
gaming,  and  "...  led  to  their  adoption  as  part  of  the 
College  work,  where  the  games  soon  took  a  large  place  in 
the  College  course."*^ 


*The  Journal  of  the  Royal  United  Service  Institution , 
v.  XXX,  no.  CXXXlll,  1886, 


2-28 


The  free  method  of  evaluation  for  war  games  became 
more  widely  known  in  the  United  States  in  1397  with  the 
translation  by  Captain  Swift,  U.S.A.  of  von  Verdy's  book, 

A  Simplified  War  Game.^  In  the  preface  to  the  transla¬ 
tion,  Swift  wrote:  "Some  years  ago  the  distinguished 
General  I.  von  Verdy  du  Vernois,  whose  ideas  upon  the 
education  of  officers  and  the  peace  training  of  troops 
rule  the  military  world  today,  prepared  this  little 
manual  for  the  purpose  of  aiding  those  who  were  dis¬ 
couraged  by  more  difficult  methods.  After  hard  struggles 
with  many  systems,  my  experience  led  me  to  believe  that 
this  was  the  only  system  that  could  be  successfully 
applied  by  American  student  .  . 

In  1908  Map  ?lan--uver«  and  Tactical  Rides10  by  Captain 
Far  rand  Sayre,  U.S.  Army,  was  polished  by  the  Army 
Service  Schools  Press,  Fort  Lea/enworth,  Kansas,  and  later 
editions  appeared  in  1910  ar.d  1911. 8  This  book  was  based 
on  a  series  of  lecturer  presented  at  the  Army  Staff  Col¬ 
lege.  The  author  discussed  military  chess  and  the  history 
and  val  •.*>  cf  var  gaming  -  He  described  the  maps  then  avail¬ 
able  both  in.  this  country  and  abroad  that  were  suitable 
for  war  games,  and  the  scales,  blocks,  and  other  acces¬ 
sories  that  were  necessary  or  useful  for  conducting  such 
games.  Sayre  noted  that  up  to  the  time  of  the  publication 
of  his  bock  no  systematic  division  of  map  maneuvers  (war 
games)  had  been  made  in  our  army.  He  stated  that  the 
"...  character  of  the  maneuver  is  controlled  by  its 
(the  map's)  scale,"  and  recommended  the  following: 

"1.  Maneuvers  in  Minor  Tactics--embracing  tactical 
exercises  from  patrolling  to  the  operations  of  small 
detachments  of  all  arms,  for  use  at  army  posts  and  the 
Army  School  of  the  Line — maps  on  a  scale  of  twelve  inches 
to  a  mile,  with  contours  at  a  vertical  interval  of  five 
feet.  2.  Maneuvers  in  Grand  Tactics — embracing  the 
employment  of  large  detachments  of  all  arms  and  of 
divisions,  for  the  older  officers  the  larger  posts 
and  for  the  Army  Staff  College--maps  on  a  scale  of  six 
inches  to  a  mile,  with  contours  at  a  vertical  interval  of 
ten  feet.  3.  Strategic  maneuver  s---embracing  the  opera¬ 
tions  of  armies,  for  the  Army  War  College — maps  of  the 
U.S.  Geological  Survey,  scale  1:62,500  {about  one  inch  to 
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1  mile}."  Sayre  also  commented  on  a  fact  that  is  familiar 
to  all  war  gamers,  namely,  "...  the  more  minutely  we 
wish  to  consider  the  details  of  military  operations  the 
larger  should  be  the  scale  of  the  map." 

Sayre  observed  that  the  situations  upon  which  war 
games  are  based  should  be  plausible  and  suggested  the  use 
of  problems  based  upon  actual  situations  or  on  events 
that  occurred  in  military  history.  He  believed  that  the 
forces  assigned  to  opposing  commanders  need  not  be  equal 
in  strength  or  similar  in  composition,  and  when  they  ware 
there  was  a  tendency  for  the  game  to  become  a  long  drawn 
out  affair.  To  add  interest  and  realism,  the  author 
suggested  that,  when  possible,  problems  be  so  formulated 
that  "...  one  or  both  commanders  may  be  forced  or  induced 
to  abandon  their  original  missions  and  adopt  new  ones  on 
their  own  initiative." 

One-sided  games  were  explained  and  the  author 
expressed  the  opinion  that  they  had  never  received  the 
attention  that  they  merited.  He  believed  that  they  were 
valuable  types  of  games,  especially  for  beginners,  and 
that  they  gave  the  director  an  opportunity  to  bring  cut 
the  tactical  lessons  that  he  wished  to  teach.  "In  a  two- 
sided  maneuver,  it  may  happen  that  many  of  the  mistakes 
which  are  made  are  not  pointed  out;  this  would,  perhaps, 
be  the  case  in  actual  war;  but  the  lesson  is  none-the-less 
bad;  the  repetition  of  the  same  mistakes  or  ancorrected 
carelessness  tends  to  establish  bad  habits-  Tt  mny  be 
objected  that  the  part  of  the  director,  commanding  ore 
of  the  forces  and  knowing  the  movements  of  the  other,  is 
too  easy  from  a  tactical  point  of  view.  This  would  be 
true  if  it  were  a  contest  or  a  game;  but  there  is  no  con¬ 
test  and  no  game;  the  director  does  not  compete  with  the 
student  officers,  he  teaches  them."  (Quoted  by  Sa/rt  from 
"Jeu  de  Guerre  at  Manoeuvre  sur  la  Carte,"  Revue  Militaire 
Generale ,  Jan.  1907.) 

The  two-sided  games  were  considered  to  he  a  vigbsr 
form  of  war  gaming,  and  the  type  moet  frequently  conducted 
because  they  mere  cicsaly  approximated  the  real  world.  In 
these  games  the  director's  chief  job  was  to  furnish  each 


2-30 


side  with  realistic  intelligence,  to  monitor  rates  of  march, 
to  determine  contacts,  and  to  assess  damage.  Sayre 
stressed  the  fact  that  a  two-sided  game  provided  a  commander 
with  .  .an  opportunity  to  gauge  his  opponents,  to  make 
use  of  his  knowledge  of  their  personal  characteristics,  and 
to  shape  his  own  course  accordingly."  To  illustrate  this 
point,  he  noted  that  "Such  decisions  as  that  of  General 
Lee  in  halting  behind  Antietam  Creek  and  accepting  battle 
with  the  Potomac  at  his  back — or  in  dividing  his  forces  at 
Chancellorsville  in  the  presence  of  a  superior  enemy — 
would,  in  a  one-sided  maneuver  or  in  a  map  problem,  be 
regarded  as  mistakes;  but  when  the  personality  of  the 
opposing  commander  is  taken  into  account  they  may  be  very 
far  from  being  mistakes."* 

Four  methods  of  s  arting  the  game  were  explained.  In 
the  first,  the  opposing  commanders  were  assigned  the  prob¬ 
lem  some  time  in  advance  of  the  game  and  were  required  to 
prepare  a  written  estimate  of  the  situation.  The  second 
method  gave  the  players  about  a  hclf  hour  in  which  to 
familiarize  themselves  with  the  situation  and  to  get  ready 
to  select  their  courses  of  action.  The  third  way  was  to 
bring  one  side  and  then  the  other  to  the  map,  to  brief 
orally  each  in  turn  on  the  situation  and  forces,  and  then 
start  the  game.  "This  method,  no  doubt,  offers  less 
opportunity  for  reflection  than  would  ordinarily  be  the 
case  in  war.  But  one  of  the  greatest  benefits  to  be 
obtained  from  map  maneuvers  is  practice  ir  estimating 
situations  rapidly  and  in  forming  decisions  promptly.  .  . . " 

The  fourth  method,  Sayre  noted,  was  frequently  em¬ 
ployed  in  the  German  Army,  and  had  been  used  to  some 
extent  at  the  Army  Staff  College.  It  is  very  familiar  to 
officers  who  have  attended  the  Naval  War  College  and  is 
frequently  used  in  today's  educational  type  war  game:*. 

In  this  method  the  players  are  divided  into  two  sides. 


♦For  some  interesting  speculations  on  how  computer 
gaming  might  have  affe  ted  the  outcome  of  Chancellorsville, 
see  F.  X.  Kane,  "Secuiity  Is  Too  Important  to  Be  Left  to 
Computers,"  Fortune,  April  1964,  page  146. 


Each  player  then  prepares  an  estimate  of  the  situation 
for  his  own  tide,  and  the  courses  of  action  that  he  would 
take  were  he  in  command  of  his  side-.  The  director  examines 
all  of  the  solutions  and  selects  the  two  that  he  thinks 
would  lead  to  an  interesting  and  instructive  game.  The 
players  whose  solutions  are  selected  act  as  commanders  of 
their  respective  sides,  and  the  other  players  are  assigned 
subordinate  commands. 

In  games  that  started  with  the  opposing  forces  a 
considerable  distance  apart,  Sayre  proposed  that  they  be 
conducted  on  a  small  scale  map  until  such  time  as  the 
forces  came  into  contact.  At  that  time  they  woild  be 
transferred  to  the  large  scale  map  and  the  game  would 
proceed  in  a  more  detailed  fashion. 

The  difficulties  of  simulating  the  engagements  of  large 
forces,  which  usually  stem  from  an  attempt  to  include  too 
great  a  range  of  command  levels,  were  recognized  by  Sayre. 

He  recommended  that  the  number  of  participants  in  such 
games  be  limited,  that  they  be  assigned  to  high  level 
command  jobs,  and  that  they  only  make  the  decisions  and 
issue  the  orders  normal  to  those  billets.  "For  instance, 
in  mixed  brigades  the  officers  assigned  to  commands  would 
be  the  brigade  commander,  the  regimental  commanders  and 
the  commander  of  the  cavalryi  ...  By  assigning  no 
officers  to  command  battalions  or  smaller  units  and  by 
permitting  the  participants  to  decide  only  such  questions 
as  properly  fall  to  the  province  of  the  brigade,  regi¬ 
mental,  .  .  .  and  cavalry  commanders,  the  director  may 
keep  the  control  of  the  execution  of  all  details  in  his 
own  hands  and  greatly  simplify  the  conduct  of  the 
exercise." 

Sayre  defined  the  strategic  war  game  as  one  intended 
to  give  practice  in  such  work  as,  in  war,  would  fall  to 
general  staff  officers.  "The  organization  and  concentra¬ 
tion  of  armies,  the  establishment  of  lines  of  communica¬ 
tions,  the  service  in  rear  of  an  army  and  on  the  lines  of 
oommunicatiohs ,  the  use  of  railway  and  telegraph  lines, 
thijS  service  of  information,  .  .  .  and  the  preparation  of 
reports ,  etc . ,  are  taken  up . " 
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Meckel  (Anleitung  zum  Kriegaspiel)  was  quoted  by 
Sayre  on  the  duties  of  the  director  in  a  strategic  war 
game.  "The  most  important  and  most  delicate  duty  of  the 
director  is  the  communication  of  information  of  the 
enemy.  It  is  the  most  important  because  operations  depend 
upon  this  information,  and  it  is  the  most  delicate  because 
it  is  very  difficult  to  give  just  the  right  measure  of  in¬ 
formation  and  no  more  ....  The  more  experience  the 
director  has  had  in  high  staff  positions  in  war,  the 
more  familiar  he  will  be  with  the  peculiarities  of  messages 
and  other  sources  of  information,  and  the  better  will  he  be 
able  to  hit  on  the  right  amount  and  kind  of  information  to 
be  given,  and  to  mix  correct,  inaccurate,  incomplete,  and 
false  information  together  in  proper  proportions."  It  was 
observed  that  there  were  few  officers  in  our  army  with 
this  sort  of  experience  but  "...  the  experience  of  our 
Staff  College  shows  that  well  instructed  officers — such  as 
the  students  of  the  Staff  College — are  able  to  conduct 
strategic  map  maneuvers  well  enough  to  make  them  interesting 
and  profitable." 

Sayre  based  his  game  on  the  free  method  of  evaluation. 

"Losses  are  estimated  by  the  director  in  accordance  with 
his  judgment,  babied  on  his  experience  and  study  of  modern 
wars."  However,  in  an  appendix  which  was  a  reprint  of  a 
pamphlet  that  had  been  used  at  the  Army  Staff  College  for 
about  a  year  prior  to  the  publication  of  Map  Maneuvers  and 
Tactical  Rides,  it  was  noted  that  while  losses  were  no 
longer  calculated  ’n  war  games,  many  officers,  based  on 
their  observations  of  target  practice,  had  formed  exagger¬ 
ated  ideas  on  the  effectiveness  of  firearms.  It  was, 
therefore,  recommended  that  fire  effect  tables  be  used  in 
hypothetical  situations  to  train  the  directors  and  umpires 
in  estimating  losses  and  to  gain  familiarity  with  the 
important  factors  which  influence  the  effect  of  fire. 

Such  a  table  and  examples  of  its  use  were  included  in  the 
appendix . 

As  noted  by  Sayre,  Captain  F.  Dubois  of  the  French 
Army  recommended  that  plates  of  ground  glass  be  placed 
over  each  commander's  map  and  tne  movements  of  his  forces  \ 

drawn  on  it  in  colored  pencil.  The  control  group  could 


then  lay  the  plates  over  each  other  in  their  map  and 
evaluate  the  situation.  Sayre  observed  that  "A  modifica¬ 
tion  of  this  method  has  been  in  uses  for  several  years  at 
our  Naval  War  College  and  has  recently  been  tried  in  our 
Army  War  College  with  satisfactory  results.  Sheets  of 
transparent  celluloid  are  used  instead  of  the  ground  glass 
recommended  by  Captain  Dubois.”  This  method  facilitated 
the  mechanics  of  the  game  by  eliminating  the  need  for 
various  size  blocks  to  represent  different  troop  forma¬ 
tions,  and  the  covering  or  removal  of  blocks  on  the 
control  group's  map.  Since  much  intelligence  could  be 
indicated  on  the  plates  before  they  were  returned  to 
the  players,  this  technique  simplified  and  speeded  the 
flow  of  intelligence. 

With  the  introduction  of  overlays  for  transmitting 
information,  most  of  the  basic  procedures  now  in  use  for 
conducting  manual  games  had  been  tried  at  one  time  or 
another.  Since,  however^ these  techniques  have  been  re¬ 
fined  and  extended  by  the  use  of  projection,  communications, 
and  reproduction  equipment,  and  by  the  production  and 
availability  of  more  and  better  maps. 

A  Coast  Artillery  War  Game  described  by  Major  William 
Chamberlaine  in  a  book  of  the  same  name16  was  developed  in 
the  Department  of  Artillery  and  Land  Defense  during  the 
winter  of  1912 .  The  purpose  of  the  game  was  " .  .  .to 
train  Artillery  Officers  for  their  duties  in  time  of  war.” 
It  was  used  daily  as  part  of  the  course  of  the  Coast 
Artillery  School.  In  the  preface  to  the  firBt  edition  the 
following  appears*  "It  is  considered  unfortunate  that 
some  name  more  descriptive  of  its  purpose  could  not  be 
found  but  the  present  one  has  been  adopted  after  consider¬ 
ing  several  others."* 

The  Coast  Artillery  Game  was  a  two-sided  land  vs  naval 
game.  It  was  played  on  a  game  board  which  consisted  of  36 


*As  noted  in  Chapter  I,  von  Reisswitz  used  the  name  war 
game  "...  only  because  he  could  not  at  that  time  find  one 
BK>re  suitable.” 
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four-foot  square  sections  mounted  on  trestles.  The 
coastal  region  was  a  model  of  some  specific  area  such  as 
Guantanamo  Bay,  Port  Monroe,  eic.,  with  a  contour  inter¬ 
val  of  25  feet.  Shore  batteries,  buildings,  ships,  etc. 
were  constructed  to  scale;  the  ocean  area  painted  blue. 
Searchlights  for  use  in  simulated  night  engagements 
were  cleverly  contrived  with  the  aid  of  mirrors  and 
lights . 

Prior  to  a  game,  training  in  the  identification  of 
ship  types  was  given  with  the  aid  of  a  baloptican  (slide 
projector) ,  and  the  usual  general  and  special  situations 
prepared  and  distributed  to  the  players. 

At  the  commencement  of  play  a  curtain  concealed  the 
board  from  the  land  players.  The  naval  players  placed 
their  ships  and  retired  from  the  room.  The  curtain  was 
pulled  open  and  the  land  players  looked  over  the  situation 
and  issued  their  orders.  The  curtain  was  closed,  the 
director  rang  a  bell,  and  the  naval  players  entered  and 
made  their  moves  and  decisions  concerning  the  selection 
of  targets,  opening  fire,  etc.  Moves  represented  one 
minute  of  real-world  time. 

If  a  battery  was  firing,  &  metal*flag  was  raised. 
8imilar  flags  were  employed  to  indicate  to  a  target  that 
it  was  under  fire  and  the  nature  of  the  fire.  This  assisted 
in  keeping  to  a  minimum  the  flow  of  information  between 
players  and  umpires. 

Hits  on  ships  from  land  batteries  were  determined  by 
drawing  one  cube  for  each  round  fired  from  the  proper  bag 
of  100  cubes.  For  each  cube  drawn  with  a  number  on  it 
equal  to  or  greater  than  the  range,  a  hit  was  scored. 

Just  where  the  hit  landed  on  the  target  was  determined  by 
spinning  a  random  device  (called  a  "localiser")  numbered 
from  one  to  twenty,  and  locating  the  corresponding  number 
on  an  outline  drawing  of  the  ship.  Whether  or  not  the  hit 
penetrated  the  armor  of  the  ship  was  determined  by  the  use 
of  graphs  known  as  "armor  attack  sheets.”  The  number  of 
hits  required  to  destroy  a  particular  type  ship  was 


compiled  from  data  adapted  from  Naval  War  College 
games.* 

The  effectiveness  of  naval  gunfire  against  shore 
targets  was  determined  by  dividing  the  land  area  into 
subdivisions,  and  then  following  somewhat  the  same  pro¬ 
cedures  as  outlined  above: 

A  1914  article  'n  the  Scientific  American^ 
described  war  gaming  as  then  conducted  at  the  Army  War 
College.  Redheaded  pins  represented  artillery,  strings 
of  beads  indicated  lines__of  skirmishers,  and  so  on.  The 
control  group  used  a  large  scale  map,  the  players  the 
smaller  scale  maps  they  would  use  in  the  field.  The 
article  noted  that  "Kriegsspiel  ...  is  used  now  in 
the  instruction  of  every  army  of  the  world,"  and 
emphasized  that  a  war  game  was  "...  not  played  as  a 
game  to  see  who  will  win,  but  to  get  results  and  experi¬ 
ence,  to  profit  by  the  mistakes  made." 

In  The  Solution  of  Map  Problems*7  published  during 
1925  the  student  was  cautioned  not  to  ".  .  .  waste  time 
in  criticizing  the  problem.  The  problem  may  not  be 
perfect,  but  it  must  be  solved."  It  was  also  noted  that 
"It  is  not  the  aim  of  the  General  Service  Schools  to 
graduate  officers  highly  proficient  in  the  art  of  solving 
map  problems  alone,  but  through  this  medium  (the  solution 
of  map  problems)  to  bring  about  that  state  of  mind  wherein 
the  individual,  when  confronted  with  a  situation  in  the 
field,  goes  about  its  solution  with  full  confidence  in 
his  ability  to  see  things  in  their  proper  relations,  to 
weigh  conditions  one  against  the  other,  and  to  reach  a 
sound  decision  without  undue  loss  of  time."  Colored 
markers,  pins,  colored  pencils,  and  charcoal  were  used 
to  indicate  locations  and  movements. 


♦Appendix  IX  contains  a  table  showing  the  numbers 
and  types  of  hits  and  damage  suffered  by  naval  vessels 
in  the  Russian- Japanese,  Chinese- Japanese,  and  Spanish- 
American  Wars. 


While  there  is  some  indication  that  U.S.  mobilization 
plans  were  war  gamed  by  the  War  Plans  Division  in  the  late 
thirties,  for  the  most  part  war  games  in  the  United  States 
were  conducted  at  such  service  schools  as  the  Command  and 
General  Staff  College,  the  Army  War  College,  the  Naval  War 
College,  etc.  "Such  games  appear  to  have  been  played 
primarily  Jfor  training  purposes  in  conjunction  with  course 
work  .  •  .."®  In  some  of  these  the  student  teams  prepared 
plans  and,  prior  to  the  play  of  the  game,  switched  sides 
and  during  the  game  executed  the  plans  prepared  by  their 
opponent . 

In  March  of  1941,  a  translation  and  condensation  of 
the  German  General  von  Cochenhausen 1 s  booklet  on  war  gaming 
appeared  in  the  Military  Review.!8  The  editors  of  the 
review  stated:  "It  is  believed  that  no  better  means  than 
the  !Kriegsspiel, '  or  war  game,  has  been  devised  for  train¬ 
ing  commanders  and  general  staff  officers,  approaching  as 
it  does  the  semblance  of  actual  battle.*  It  demands 
definite  decisions  and  orders  for  the  commitment  of  troops, 
also  being  conducted  within  the  realm  of  time  and  space 
thereby  leading  to  exactitude  in  troop  leading." 

The  article  describes  the  then  current  German  gaming 
techniques  and  concepts,  and  indicates  the  type  of  gaming 
literature  then  available.  It  describes  the  conduct  of  a 
one-sided  game  (called  a  map  exercise  by  the  Germans)  and 
a  two-sided  game  (referred  to  as  a  war  game  by  the  Germans) . 
Por  the  latter  three  rooms  were  required  ”...  one  for 
tho  actual  ganfs,  another  for  the  party  not  playing  at  the 
moment  and  a  third  into  which  officers  of  the  playing 
party  may  retire  for  brief  intervals."  Sides  were  called 
to  the  map  in  turn,  and  enemy  symbols  were  covered  except 
when  the  locations  of  such  forces  were  known.  It  was 
noted  that  the  commanders  should  have  one  or  more  assistants 
to  relieve  them  of  the  details  of  setting  up  the  symbols,  etc- 


♦Compare  with  conclusion  reached  by  the  1955  War  Games 
Conference  at  the  University  of  Michigan:  "War  gaming  is  an 
efctreamly  important  educational  device  for  training  senior 
officers— probably  the  best  available  in  time  of  peace  .  .  . . 
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In  one-sided  games  it  was  pointed  out  that  the 
director  should  "...  lead  the  enemy  so  as  continually 
to  introduce  a  new  situation  demanding  prompt  decision 
and  action  of  commanders^" 

Of  the  game  leader  (director)  in  a  two-sided  game  it 
was  said:  "He  studiously  determines  which  methods  will 
keep  play  on  the  right  course  and  avoids  everything  which 
might  tend  to  have  a  semblance  of  force  or  influence  on 
his  part.  He  strives  to  give  the  war  game  charm  and 
reality,  a  natural  development  of  accomplishments  out  of 
the  thinking  and  desires  of  the  commanders." 

During  World  War  II,  scientists  conducting  military 
operational  research  studies  began  to  employ  war  gaming 
techniques  to  assist  them  in  formulating  and  solving 
operational  problems.  In  an  article  published  in  1954, 
for  example,  Dr.  Philip  M.  Morse  told  how  war  gaming  was 
employed  to  develop  some  wartime  antisubmarine  air-search 
tactics,*  and  anucher  article  in  the  same  book  mentions 
the  use  of  war  gaming  in  mine  warfare.** 

Since  World  War  II,  and  particularly  during  the  past 
decade,  tremendous  advances  have  been  made  in  war  gaming, 
its  techniques  and  itt  applications,  and  many  new  war¬ 
gaming  organizations— military  and  civilian — have  been 
established.***  A  few  of  these  developments  are  outlined 
in  succeeding  paragraphs. 


♦Philip  M.  Morse,  "Progress  in  Operations  Research," 
Joseph  F.  McCloskey  and  Florence  N.  Trefethen,  eds.,  Opera¬ 
tions  Research  for  Management,  (Baltimore:  Johns  Hopkins 
Press,  1954),  p.  115. 

♦♦Florence  N.  Trefethen,  "A  History  of  Operations  Re¬ 
search,"  Joseph  F.  McCloskey  and  Florence  N.  Trefethen, 
eds.f  Operations  Research  for  Management,  (Baltimore: 

Johns  Hopkins  Press,  195?),  p.  15. 

***A  directory  of  war  gaming  activities  has  been  com¬ 
piled  by  the  U.S.  Army  Strategy  and  Tactics  Analysis  Group, 
Bethesda,  Maryland. 53 
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During  the  postwar  years  operations  research  person¬ 
nel  continued  and  expanded  their  wartime  gaming  and  simu¬ 
lation  experiments,  and  a  number  of  hand-played  games  were 
devised  by  such  organizations  as  the  RAND  Corporation,  the 
Operations  Evaluation  Group,  and  the  Operations  Research 
Office  (0R0)  of  Johns  Hopkins  University.*  As  digital 
computing  equipment  became  available,  schemes  were 
advanced  for  devising  computer  equivalents  of  board  and 
map  games.  One  of  the  first  such  games  was  Carmonette, 
a  computer  simulation  of  a  tank  battle.4  Another  early 
computer  game  was  devised  by  the  RAND  Corporation  for 
the  simulation  of  air  warfare.49 

Monopologs,  a  military  inventory  management  game  was 
devised  by  RAND  in  1955.  Two  years  later  the  American 
Management  Association  introduced  the  first  practical 
business  "war  game,"  Management  Decision  Simulation. 
During  this  same  genera^.  period,  political  factors  were 
introduced  into  war  games,  and  a  number  of  political  and 
political-military  games  were  devised  and  conducted. 34 

The  Air  Force  established  a  service-headquarters- 
level  gaming  activity,  the  Air  Battle  Analysis  Center 
(ADAC) ,  in  mid  1957.  The  Navy  set  up  Op-06C,  the  Office 
of  the  Assistant  to  the  Chief  of  Naval  Operations  for  War 
Gaming  Matters,  in  early  1958.  About  two  years  later  the 
Army  established  the  Strategy  and  Tactics  Analysis  Group 
(STAG) ;  the  Marine  Corps,  the  Landing  Force  War  Game  Group 
(LFWGG)  at  the  Marine  Corps  Landing  Force  Development 
Center.  In  early  1961  the  Joint  War  Games  Control  Group 
(JWGCG)  was  activated  to  plan,  control,  and  supervise  joint 
war  games  for  the  Joint  Chiefs  of  Staff.  Two  years  later 
this  group  was  expanded  and  redesignated  the  Joint  War 
Games  Agency  (JWGA) .  Its  mission  remained  unchanged.90 


*ORO  was  dissolved  as  a  research  organization  on 
August  31,  1961.  Its  work  is  being  continued  by  Research 
Analysis  Corporation  (RAC) ,  a  nonprofit  research  organiza¬ 
tion  under  contract  to  the  United  States  Army. 

Operations  Research,  September-October  1961,  p.  770. 
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Service  war  gaming  organizations  receive  cechnical 
support  from  military  groups  and  civilian  research  organi¬ 
zations  such  as  Technical  Operations,  Incorporated.  For 
e-ample,  the  Navy's  Office  of  the  Assistant  for  War  Gaming 
Matters  receives  technical  support  from  two  naval  activi¬ 
ties  {The  Strategic  Analysis  Support  Group,  and  the  Computa¬ 
tion  and  Analysis  Laboratory  of  the  Naval  Weapons  Laboratory) 
and  one  civilian  organization  (The  Planning  Analysis  Group  of 
the  Applied  Physics  Laboratory,  Johns  Hopkins  University) . 

The  Joint  War  Games  Agency  is  staffed  by  personnel 
from  all  of  the  Services,  and  the  position  of  the  Chief  of 
the  Agency  is  filled  on  a  rotational  basis  from  among  the 
Services.  Except  for  certain  political-military  games, 
this  agency  does  not  conduct  its  own  games,  but  utilizes 
service-gaming  facilities  and  personnel  and  the  technical 
support  of  contract  organizations.  The  Joint  War  Games 
Agency  coordinates  the  joint-gaming  activities  of  the 
various  service-gaming  groups,  and  provides  supervision  and 
overall  control,  guidance,  and  advice. 50 

A  game  (or  set  of  games)  was  played  in  1964  that  re¬ 
quired  the  personnel  and  facilities  of  three  Navy  activi¬ 
ties,  and  utilized  all  three  of  the  basic  simulation 
techniques.  The  given  problem  was  to  examine,  by  means  of 
war  gaming,  an  Atlantic  Fleet  contingency  plan  for  the 
employment  of  amphibious  forces.  The  game  used  three  of 
Op-06 's  amphibious  warfare  models  to  play  the  load-out  of 
the  amphibious  forces,  the  ship-to-shore  movement,  and 
the  naval  gunfire  and  air  support.  These  plays  were  con¬ 
ducted  on  digital  computers  at  the  Naval  Weapons  Laboratory. 
The  movement  of  the  amphibious  task  force  to  the  objective 
area  was  played  on  the  NEWS  at  the  Naval  War  College.  Tins 
portion  of  the  game  employed  remote-play  techniques.  The 
commander  and  his  staff  operated  from  the  flagship  which 
was  tied  up  at  its  pier;  the  control  group  in  the  NEWS 
simulated  the  units  of  the  task  force  and  the  opposition. 
Troop  operations  ashore  were  played  by  means  of  a  manual 
game  conducted  by  the  War  ames  Division  at  the  Marine 


Corps  Landing  Force  Development  Center.* 


Gaming  at  the  Naval  War  College.  The  simulation  of 
naval  engagements  between  forces  in  which  individual  naval 
units  are  represented  does  not  present  some  of  the  diffi¬ 
culties  encountered  in  the  gaming  of  land  forces.  Unlike  a 
company  of  infantry,  for  example,  a  ship  cannot  vary  the 
area  that  it  occupies,  nor  can  it  be  hidden  by  an  inter¬ 
vening  ridge,  or  seek  concealment  in  a  wooded  area.  Naval 
games  are  less  dependent  upon  the  production  of  good  maps, 
and  of  course,  can  be  conducted  in  areas  representing  open 
water  without  any  maps  at  all.  Consequently,  it  is  not 
surprising  to  find  that  the  use  of  gaming  techniques  was 
applied  to  the  realistic  appraisal  of  naval  actions  prior 
to  its  similar  employment  for  land  battles. 

During  the  latter  part  of  the  18th  century,  John  Clerk 
studied  naval  tactics  and  evolved  a  highly  successful  theory 
with  the  aid  of  gaming  methods.  In  the  preface  to  An  Essay 
on  Naval  Tactics-  Clerk  wrote:  "As  I  never  was  at  sea  my¬ 
self,  it  has  been  asked,  how  I  should  have  keen  able  to 
acquire  any  knowledge  in  naval  tactic*, ,  or  should  have 
presumed  to  suggest  my  opinion  and  ideas  upon  that  subject." 
In  the  explanation  that  followed  he  said:  ".  .  .1  had 
recourse  not  only  to  every  species  of  demonstration,  by 
plans  and  drawings,  but  also  to  the  use  of  a  number  of 
small  models  of  ships  which,  when  disposed  in  proper 
arrangement,  gave  most  correct  representations  of  hostile 
fleets,  extended  each  in  line  of  battle;  and  being  easily 
moved  and  put  into  any  relative  position  required,  and 
thus  permanently  seen  and  well  considered,  every  possible 
idea  of  naval  system  could  be  discussed  without  the  possi¬ 
bility  of  any  dispute."  Captain  F.  E.  Chadwick,  USN, 
while  President  of  the  Naval  War  College,  had  this  to  say 


•Thornes  Bush,  "War  Gaining  in  the  Navy,"  A  lecture 
delivered  at  the  School  of  Naval  Command  and  Staff, 
Naval  War  College,  Newport,  R.I.:  September  29,  1965 


of  Clerk's  efforts:  "It  may  not  be  generally  known  that 
for  a  hundred  years  previous  to  the  appearance  of  Clerk's 
work  on  Tactics  ,  .  .  all  actions  between  the  French  and 
the  English  were  of  a  very  indecisive  nature.  Rodney  made 
a  first  application  of  Clerk's  principles  in  his  action 
with  de  Grasse.  The  final  and  successful  tactics  under 
sail  were  thus  worked  out  in  the  solitude  of  a  student's 
study  .  .  .  Little  observed  in  1911  that  Clerk,  in 
order  to  analyze  the  tactics  of  opposing  forces  " .  .  . 
used  little  blocks  representing  ships  which  he  moved  about 
on  a  table  representing  the  sea:  practically  the  naval 
tactical  or  fleet  war  game  of  today ."**•  In  a  manner  some¬ 
what  similar  to  that  used  by  Clerk,  Captain  Mahan  employed 
"...  cardboard  vessels  of  different  colors  for  tha  con¬ 
tending  navies  ...”  ir.  developing  his  early  lectures  at 
the  Naval  War  College.**  However,  despite  the  proven  value 
of  Clerk's  techniques,  the  war  game  as  used  by  naval 
officers  "...  was  suggested  by  the  German  Army  Kriegs- 
spiel,  brought  prominently  to  view  in  187G  .  .  . 

As  noted  earlier,  war  gaming  was  introduced  to  the 
Naval  War  College  and,  no  doubt,  to  the  Navy,  in  a  series 
of  six  lectures  delivered  in  1887  by  Lieutenant  William 
McCarty  Little,  USN.  retired.***  These  lectures  were 
continued  during  1888  and  1889  and  the  staff  conducted 
occasional  games  during  the  period  from  1887  to  1893.  In 
1389  Major  Livermore,  author  of  The  American  Kriegsspiel, 
visited  the  College,  and  it  can  be  assumed  that  the  two 


*F.E.  Chadwick,  "Explanation  of  Course  at  the  Naval  War 
College,"  U.S.  Nival  Institute  Proceedings.  June  1901,  p.  304. 

••Alfred  T.  Mahan,  From  Sail  to  Steam.  (New  York: 

Harper  and  Brothers,  1907),  p.  294. 

•••The  lectures  on  war  gaming,  "...  mark(ed)  the  be¬ 
ginning  of  the  official  activities  of  Lieutenant  Little 
at  the  College.  With  but  one  relatively  short  interruption 
^hesc  activities  continued  for  28  years  until  his  death  in 
1915."*'  Lieutenant  Little  was  appointed  Captain  in  1903 
by  .!  Special  A c*  of  Ccrgrens. 
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authorities  on  war  gaming,  Livermore  and  Little,  had  a 
great  deal  to  talk  about. 

Classes  were  not  held  at  the  College  in  1890  and 
1891.  In  1892  a  war  game  in  which  students  participated 
on  a  voluntary  basis  was  started  but  not  completed.  No 
classes  were  held  in  1893.  During  the  following  year 
war  games  became  a  part  of  the  regular  course  of  the 
College,  and  have  continued  in  that  role  to  the  present 
.  Throughout  this  early  period,  Little  continued  his 
studies  of  war  gaming,  and  in  1892  translated  in’-o  English 
a  description  of  a  naval  war  game  proposed  by  Lieutenant 
A.  Colombo  of  the  Italian  Navy.*  In  the  introduction  to 
this  game ,  Lieutenant  Colombo  wrote:  "The  practice  of 
simulated  war  is  also  wanting  to  us,  because  the  resources 
of  our  country  do  not  permit  organizing  every  year  large 
manoeuvers  with  this  scope,  and  even  if  they  permitted  it, 
it  would  be  necessary  to  neglect  other  manoeuvers  no  less 
important.  There  is,  however,  a  medium  path,  in  my  opinion, 
sufficiently  sure  and  not  expensive,  and  it  is  that  of 
making  these  manoeuvers  methodically  by  all  the  officers, 
marking  them  on  the  chart,  according  to  such  fixed  rules  as 
will  cause  the  exercise  to  approach  actual  practice,  with 
e  little  good  will,  a  little  patience  and  a  little  per- 
serverance,  I  believe  it  possible  to  succeed  and  to  succeed 
well,  I  believe  even  more;  that  we  will  see  a  day  in  which 
this  exercise,  which  I  would  call  a  Naval  War  Game,  will 
succeed  in  interesting,  and  will  form  a  useful  and  voluntary 
occupation  of  many  officers  in  the  weary  hours  passed  ashore, 
or  on  board  in  an  unamuaing  town,  and  will  be  the  source  of 
long  discussions,  perhaps  at  times  a  little  bitter,  but 

very  often  of  very  useful  exchange  of  ideas .  I  will 

assemble  a  certain  number  of  rules,  in  the  hope  that  some¬ 
one  may  be  tesqpted  to  examine  them,  to  test  them  and  then 
eoaplete  them,  and  I  am  certain  that  something  useful  will 
come  from  it.* 


\ 

* 


1 

t 


i 

I 


4 


*A.  Colombo,  “A  Naval  War  Game,"  Pivista  Manttima. 

December  1891. 
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Concerning  Little's  efforts  in  behalf  of  the  College 
and  of  war  gaming.  Rear  Admiral  Luce  wrote:  "...  the 
College  owes  a  deep  debt  of  gratitude  (to)  Captain  William 
McCarty  Little,  U.S.N.,  who  vigorously  fought  its  battles 
when  the  great  body  of  the  Service  was  either  actively 
opposed  to  it,  or  wholly  indifferent.  The  Neval  War  Gare 
is  his  special  contribution  to  the  work.  It  was  he  who 
demonstrated  all  the  possibilities  of  that  .rethcxi  of  in- 
vestigation--now  known  as  the  laboratory  raethoc. 

It  was  through  the  ingenuity  of  devising  and  working 
out  details,  and  the  indefatigable  labors  of  Lieutenant 
Little  that  the  Naval  War  Game  became  a  recognized  part  of 
the  College  curriculum.  His  work  has  contributed  very 
largely  to  whatever  success  the  College  has  achieved."* 

In  1894,  when  the  first  curriculum  games  were  con¬ 
ducted  at  the  Naval  War  College,  the  President  was  Com¬ 
mander,  later  Captain,  Harry  C.  Taylor.  The  staff  con¬ 
sisted  of  four  officers:  the  class,  18.  In  addition, 
officers  of  the  R.I.  Naval  Militia  and  some  foreign  offi¬ 
cers  attended  some  of  the  classes.  The  course  started 
J^ne  12  and  ended  September  30.  It  consisted  of  lectures, 
war  problems,  war  charts  and  defense  plans,  war  games, 
steam  launch  exercises,  torpedo  instruction,  and  reading. 
Tne  main  problem  of  the  course  was  based  on  assumed  b^stili 
ties  between  Red  (Great  Britain)  and  Blue  (U.S.) .  Due  to 
Rea's  grt:at  naval  superiority,  most  of  Blue’s  actions  were 
defensive  in  nature  and  led  to  a  study  of  tactical  defense 
plars  for  the  waters  of  Narragansett ,  Ga-diner’s,  and 
Buzzard's  Bays.  During  the  autumn  and  winter  the  staff 
conpleted  these  studies  and  forwarded  them  to  the  Secretary 
of  the  Navy. 


♦Stephen  3.  Luce,  "The  U.S.  Naval  War  College," 

U.S.  Naval  Inrtitute  Proceedings,  September  1910,  p.  684. 


The  rules  for  the  first  games  at  the  College  in  which 
students  participated  were  compiled  by  Little  under  the 
title  of  "Introduction  as  to  Conduct  of  War  Games."  Three 
types  of  games  were  recognized:  "The  Duel,  or  Single-Ship 
Game;  the  Fleet  Tactical  Game,  which  includes  the  Melee, 
and  is  the  tactical  maneuvering  of  hostile  squadrons  in 
the  presence  of  each  other  upon  the  open  sea  or  in  re¬ 
stricted  waters;  and  lastly,  the  Strategic  Game.  The 
Strategic  Game,  as  its  name  implies,  governs  the  strategic 
disposition  of  the  various  units  of  the  fleet  and  their 
subsequent  mobility  in  a  specific  operation  of  war  in  some 
imaginary  campaign. "19  Captain  Chadwick,  the  President  of 
the  Naval  War  College  in  1901  observed:  "The  principles 
of  strategy  and  tactics  may  be  gleaned  from  history,  but 
the  games  afford  the  only  practicable  means  known  whereby 
these  principles  may  be  applied.  The  strategic  game 
teaches  the  Admiral  how  to  dispose  his  forces  in  a  mari¬ 
time  campaign,  the  tactical  game  how  to  handle  his  fleet 
in  action,  while  the  duel  game  shows  the  commander  how  to 
best  fight  his  ship. "15 

The  1894  games  were  described  in  an  article  that 
appeared  in  Harper 1 s  Weekly  in  February  of  the  following 
year :  "...  the  War  College  has  taken  a  new  and  success¬ 

ful  departure,  and  the  year's  work  just  closed  has  been 
peculiarly  practical  and  progressive.  It  consisted,  first 
and  foremost  in  working  out  a  problem  in  strategy — an 
application  to  American  naval  tactics  of  the  'Kriegsspiel 1 
to  which  the  German  Army,  and  particularly  the  officers  of 
the  General  Staff,  owe  their  high  efficiency  in  mobiliza¬ 
tion  and  strategic  movement  ....  That  complete  prepared¬ 
ness  against  all  probable  contingencies  is  the  ultimate 
aim  of  this  institution;  and  in  the  absence  of  an  American 
General  Staff,  naval  officers  are  here  to  determine  before¬ 
hand  what  an  enemy  must  or  would  be  likely  to  do  in  attack¬ 
ing  us  by  sea,  and  what,  under  each  set  of  circumstances, 
is  the  best  way  to  repel  him." 

In  his  annual  report  Captain  Taylor  wrote:  "The  war 
game  has  been  useful  to  a  degree  far  beyond  my  most  sanguine 
anticipations."  Captain  C.F.  Goodrich,  President  of  the 
College  said  in  his  closing  address  to  the  1897  class: 


X  am  confident  ...  that  you  have  derived  much  benefit 
from  the  tactical  9^68,  which  have  at  least  taught  you 
some  things  which  a  fleet  should  not  do  .  .  . .  The 
single-ship  game  has  made  a  distinct  step  forward,  through 
the  introduction  of  the  torpedo  as  a  weapon.  Experience 
and  study  will  improve  as  well  as  the  other  games,  so  that 
they  may  more  nearly  represent  the  conditions  of  actual 
warfare.  It  should  be  borne  in  mind,  however,  that  a 
reasonable  approximatioh  is  the  best  we  can  hope  for. 

This  much  is  undoubtedly  true,  that  he  who  is  expert  in 
manoeuvering  fleets  and  ships  on  the  boards  of  the  College 
will  possess  a  marked  advantage  afloat,  in  the  more  serious 
game,  over  his  competitor  who  has  been  less  fortunate  in 
preliminary  training  ....  In  the  strategic  game,  fifteen 
situations  have  been  played  during  this  session.  Much 
interest  has  been  shown  and  many  conclusions  of  former 
years  verified  ....  Naturally,  because  of  the  imperfec¬ 
tion  that  must  necessarily  exist  in  this  mimic  warfare, 
its  results  can  not  be  accepted  in  their  entirety,  but  must 
be  analyzed  and  digested  before  they  can  be  made  the  basis 
of  future  campaigns." 

The  duel  and  tactical  games  were  conducted  on  a 
"game  board."  At  first,  this  was  simply  a  piece  of  paper 
with  a  grid  drawn  on  it.  The  grid  was  lettered  and 
numbered  to  assist  in  preparing  records  of  the  games  for 
subsequent  study.  The  records  were  necessary  because  some 
of  the  early  War  College  games  were  analytical  games  and 
were  used  to  evolve  strategies,  devise  tactical  doctrine, 
etc.* 


*A8  a  result  of  studies  and  games  conducted  in  1895, 
the  College  pointed  out  the  strategic  value  of  a  Cape  Cod 

Canal. ^ 
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The  term  "game  board,"  as  applied  to  the  gridded 
sheets  of  paper,  was  probably  derived  from  the  military 
chess  type  of  games  that  had  been  popular  in  Europe  in 
th„  first  part  of  the  19th  century.  However,  the  term 
soon  became  a  literal  one,  for  the  grid  was  painted  on  a 
board  with  a  scale  of  10  inches  to  the  mile.  The  board 
was  mounted  on  low  sawhorses.  Following  World  War  I  the 
game  board  became  too  small  and  the  grids  were  painted  on 
the  deck  of  a  room  with  a  scale  of  4  inches  to  1,000  yards. 
The  title,  game  board,  however,  remained,  and  the  room 
itself  was  called  the  game  room.  An  early  newspaper 
article  had  this  to  say  of  the  paper  game  board:  "By 
a  little  checkerboard  with  miniature  war  ships  as  the 
checkers,  naval  games  by  the  big  bugs  of  the  American 
navy  have  been  played  at  the  Naval  War  College  at  Newport, 
R.I.,  during  the  past  three  years,  and  on  a  vast  scale. 
Every  naval  campaign  which  it  is  possible  to  conceive 
that  the  United  States  might  be  called  upon  to  undertake 
has  been  anticipated  on  this  little  board." 

The  first  ships  used  on  the  game  board  were  cut  from 
cardboard  and  colored  by  hand.  Later  the  ships  were 
fashioned  from  wood,  and  then  metal. 

Following  the  summer  session  of  1896,  it  was  noted 
that  "Great  advances  have  been  made  in  the  means  and 
methods  of  playing  the  (tactical)  game.  Officers  have 
undertaken  to  decide  by  it  certain  questions  of  fleet 
tactics,  so  far  as  they  can  be  proven  in  this  way,  at  the 
same  time  using  the  game  as  a  professional  exercise  for 
themselves;  and,  systematically  played,  it  has  proved  to 
be  of  much  interest.  It  is  not  too  much  to  say  that  we 
discern  now  the  beginning  of  a  true  study  of  naval 
tactics  ....  Vagueness  and  confusion  as  to  the  tactics 
of  steam  fleets  will,  we  hope,  soon  give  place  to  logical 
methods  .  .  . . " 

In  1900,  in  order  "To  study  the  operations  of  landing 
parties  and  to  gain  the  soldier's  point  of  view"15  games 
simulating  land  warfare  were  introduced. 
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Strategic  games  were  conducted  on  maps  and  charts. 

It  was  a  common  practice  to  start  a  game  on  a  chart  and 
when  the  forces  came  into  contact,  to  transfer  them  to 
the  game  board.  The  newspaper  article  mentioned  above 
describes  such  a  game  in  which  the  opposing  forces  repre¬ 
sented  Spain  and  the  U.S.  During  the  Spanish- American 
War,  a  British  officer  lecturing  before  the  Royal  United 
Service  Institution  remarked  that  in  America  at  the  Naval 
War  College  M.  .  .  I  found  the  officers  working  out 
imaginary  campaigns  in  those  very  waters  where  they  are 
putting  theory  into  practice." 

During  a  1902  lecture  on  scouting  at  the  Naval  War 
College,  Captain  C.P.  Goodrich  said:  "...  more  can  be 
learned  (about  scouting)  from  patient  playing  of  our  game 
of  strategy  than  in  any  other  way  of  which  I  have 
knowledge."  He  also  appears  to  have  anticipated  the  in¬ 
vention  of  radar,  but  not  its  limitations:  "When  a  future 
Marconi  or  a  Becguerel  shall  devise  a  means  for  seeing  as 
far  as  the  wireless  message  may  be  heard,  the  game  of 
scouting  will  be  vastly  simplified  and  secrecy  of  movement 
on  the  high  seas  a  thing  of  the  past." 

"The  principle  of  the  concentration  of  the  fleet  ,  .  . 
was  the  direct  result  of  a  strategic  game  ...  "1  conducted 
in  the  summer  of  1903.  "Dissemination  had  been  our  rule  for 
years,  i.e.,  the  ships  were  divided  more  or  less  impartially 
among  the  stations  'to  show  the  flag'  as  the  expression 
was;  and  at  that  time  the  same  rule  was  general  with  other 
nations.  At  the  beginning  of  the  game  most  of  the  con¬ 
ference  (class)  had  never  entertained  a  suspicion  that  the 
custom  was  not  perfectly  correct;  but  at  the  end  there  was 
but  one  voice,  and  that  strong  and  outspoken  for  concen¬ 
tration.  But  this  view,  which  required  but  the  time  of 
one  game  thoroughly  to  capture  the  entire  conference  (class) , 
took  many  a  weary  month  before  by  mere  argument  it  could 
convince  all  of  those  of  our  naval  authorities  who  had  not 
had  the  privilege  or  opportunity  of  ' seeing  with  their 
eyes. '  It  was  some  time  after  this  that  England  adopted 
the  same  principle."1 


ft 
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A  game  conducted  at  tie  College  (The  Double  vs  the 
Triple  Alliance)  " .  .  .  caused  those  who  had  taken  part 
in  it  to  have  little  doubt,  at  the  outbreak  of  the  Russo- 
Japanese  War,  of  the  outcome  of  that  conflict  ....  When 
the  news  came  of  the  battle  of  August  10,  and  every  one 
was  wondering  why  at  sunset,  seemingly  at  the  very  crisis 
of  the  engagement,  the  Japanese  battle  squadron  withdrew 
and  apparently  yielded  the  field,  and  all  sorts  of  reasons 
were  being  advanced  to  account  for  it,  we  here  at  the 
College  recognized  at  once  an  old  friend,  and  laughingly 
exclaimed:  'Hello!  they  have  hit  upon  our  retiring 

search  curve !  ' " 1 

During  a  lecture  at  the  Naval  War  College  on  June  10, 
1911,  Captain  Little  noted  that  "The  temptation  for  the 
commander-in-chief,  when  he  has  nothing  to  do  in  his  own 
sphere  of  action,  to  interfere  in  the  area  of  discretion 
of  his  subordinates,  is  very  great,  and  is  moreover  very 
dangerous,  because  it  tends  to  make  the  commander-in-chief 
believe  that  it  is  his  proper  business,  it  tends  to  dull  in 
the  subordinate  his  sense  of  responsibility,  and,  when  the 
commander-in-chief  really  has  got  something  of  his  own  to 
do,  it  seriously,  if  not  fatally,  interferes  with  his  free¬ 
dom  of  mind  properly  to  attend  to  it.  The  only  cure  for 
this  is  proper  war  game  training."  Captain  Little  then 
went  on  to  quote  from  a  lecture  delivered  in  1910  at  the 
Army  War  College  by  Captain  W.L.  Rogers,  USNs  "Strategy 
and  tactics  are  intimately  bound  up  with  organization  and 
administration.  Matters  of  organization  are  avowedly 
subjects  of  study  here  (A.  W.  C.),*  but  administration, 
as  it  seems  to  me,  is  not  acknowledged,  although  it  is 
actually  a  subject  of  instruction  in  one  particular  direc¬ 
tion  where  constant  iteration  must  produce  an  effect  in 
wider  fields.  I  allude  to  the  map  problems  which  pro¬ 
fessedly  are  tactical  and  strategic  studies,  but  besides 
are  daily  made  to  teach  the  supreme  administrative  lesson 
of  'minding  one's  own  business.'  Let  us  take  the  case  of 
a  regiment  to  assume  outpost  duties,  and  the  problem  is  for 
the  colonel  to  issue  the  order.  If  a  solution  undertakes 
to  go  beyond  the  battalion  commanders  and  give  directions 
to  individual  companies,  the  writer  is  sure  to  be  reminded 
that  he  can  command  three  battalions  efficiently,  but  that 
twelve  companies  are  too  much  for  anyone." 
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Until  the  introduction  of  the  so-called  "long  course" 
in  1911,  the  College  courses  lasted  only  a  few  months  of 
the  summer  and  early  fall.  During  the  winter  months,  the 
staff  often  played  analytical  war  games.  For  example, 
during  the  winter  of  1906-07,  "Tactical  games  weio  played 
regularly  .  .  .  Battle  Plan  No.  1,  as  modified  on  account 
of  the  increased  range  ol  torpedoes,  was  perfected  and  sent 
to  the  Fleet  for  trial. "15  The  game  board  was  also  used  to 
demonstrate  historical  actions  and  tactical  concepts.  Thus, 
in  1914  Admiral  Fletcher  used  the  board  to  demonstrate  the 

".  .  .  Fletcher  Tactics  cf  the  battle  line." 15 

In  the  early  1900 's  the  term  war  game  apparently  fell 
into  disfavor  at  the  College  and  the  names  "board  maneuvers" 
and  "chart  maneuvers"  were  substituted  for  tactical  and 
strategic  games,  respectively.  The  duel  game  which  appears 
never  to  have  attained  the  popularity  of  the  other  two 
types  was  discontinued. 

During  a  lecture  to  the  students  in  1914,  Captain 
V.O.  Chase  of  the  College  staff  said:  "Observe  the  dis¬ 
tinction  between  the  problem  and  the  maneuver.  The  stated 
problem  sets  forth  the  conditions  of  a  situation  requiring 
action.  You  study  the  situation,  conceive  your  mission, 
form  your  decision  and  make  your  initial  moves.  As  the 
maneuver  proceeds  new  situations  develop,  presenting  other 
problems,  and  these  in  turn  require  new  estimates  and  sub¬ 
sequent  decisions.  In  one  maneuver,  therefore,  you  will 
often  have  to  deal  with  several  problems  as  they  arise." 

In  1916,  Captain  N.C.  Twining  of  the  College  staff 
told  the  officers  at  the  Naval  Academy  that  the  maneuver 
(game)  board  was  devised  to  meet  the  need  for  constant, 
inexpensive  and  instructive  tactical  work,  and  that  it 
"...  serves  its  purpose  remarkably  well  if  we  keep  its 
limitations  always  in  mind  and  do  not  forget  that  its  results 
flow  from  the  assumptions  made." 

A  rather  unusual  (in  those  days)  feature  of  War  College 
games  was  the  employment  of  civilian  personnel  to  assist  in 
the  plotting  and  conduct  of  the  game,  the  drawing  of  maps 
and  charts,  the  preparation  of  material  for  the  critiques, 


s  * 
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and  to  provide  a  continuity  of  gaming  "know  how."  One  of 
the  earliest  and  perhaps  one  of  the  best  known  of  the 
civilian  gaming  personnel  was  George  J.  Hazard,  co-author 
of  Jutland . *  Mr.  Hazard  was  one  of  the  three  men  to  have 
had  the  now  extinct  Civil  Service  title  of  War  Games 
Expert . ** 

Admiral  William  S.  Sims,  World  War  I  commander  of 
U.S.  naval  forces  in  European  waters  was  a  staunch  advocate 
of  the  all  big-gun  battleship.  As  postwar  President  of 
the  Naval  War  College,  however,  and  a  keen  and  constant 
observer  of  the  war  games  there,  he  soon  became  aware  of 
the  advantages  and  potential  of  air  power  and  the  limitations 
of  the  battleship.  "'If  I  had  my  way,'  he  said,  'I  would 
arrest  the  building  of  great  battleships  and  put  money  into 
the  development  of  the  new  devices  and  not  wait  to  see  what 
other  countries  are  doing.'"*** 

Concerning  the  war  games,  Admiral  Sims  wrote:  "The 
principles  of  the  war  game  constitute  the  backbone  of  our 
profession  ....  At  the  Naval  War  College  our  entire 
fleet  with  all  of  its  auxiliaries,  cruisers,  destroyers, 
submarines,  airplanes,  troop  transports,  and  supply  vessels, 
can  be  maneuvered  or.  the  game  board  week  after  week  through¬ 
out  the  college  year  against  a  similar  fleet  representing  a 
possible  enemy — all  operations  being  governed  by  rules, 
based  upon  the  experience  of  practical  fleet  officers,  and 
upon  the  immutable  principles  of  strategy  and  tactics  that 
the  students  are  required  to  learn.  There  is  no  other 
service  in  the  career  of  a  naval  officer  that  can  possibly 
afford  this  essential  training.  In  no  other  way  can  this 
training  be  had  except  by  assembling  about  a  game  board 


*H.H.  Frost  and  G.J.  Hazard,  Jutland,  U.S.  Govt. 
Print.  Of f . ,  1927 . 

**The  other  two  were  Charles  H.  Ward  and  John  H. 
Wilson . 

♦♦♦"Flattops  in  the  War  Games,"  Naval  Aviation  News. 
August  1962,  p.  22-27. 
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a  large  body  of  experienced  officers  divided  into  two 
groups  and  'fighting'  two  great  modern  fleets  against  each 
other  not  once,  or  a  few  times,  but  continually  until  the 
application  of  the  correct  principles  becomes  as  rapid  and 
as  automatic  as  the  plays  of  an  expert  football  team."* 

During  the  years  between  the  two  world  wars,  the  circular 
dispositions  u**ed  in  the  second  were  developed  on  the  game 
board  and  carried  into  the  fleet  by  graduates  of  the 
College.  Aircraft  and  carriers  in  the  games  provided 
future  commanders  with  an  -insight  into  the  potential  of  in¬ 
tegrated  sea  and  air  nower.  The  role  of  the  submarine 
received  increasing  attention  and,  for  a  short  time,  the 
ill-fated  rigid  airships  appeared  in  the  games.  Island¬ 
hopping  Pacific  campaigns  similar  to  those  of  World  War  II 
were  played  repeatedly.  Referring  to  these  games  in  a 
lecture  at  the  Naval  War  College  on  10  October  1960,  Fleet 
Admiral  Chester  W.  Nimitz  said:  "The  war  with  Japan  had 
been  re-enacted  in  t lie  game  room  here  by  so  many  people  and 
in  so  many  different  way-  that  nothing  that  happened  during 
the  war  was  a  surprise-  "-”>solutely  nothing  except  the 
Kamikaze  tactics  towar.  ;he  end  of  the  war;  we  had  not 
visualized  those." 

When  Pringle  Hall  was  completed  in  1934,  the  areas  now 
occupied  by  the  lecture  hall,  coffee  mess  and  offices  to  its 
north  formed  one  large  maneuver  or  game  room.  The  deck  of 
the  game  room  consisted  of  a  game  board  with  a  scale  of  6 
inches  to  1000  yards.  The  present  offices  to  the  west 
formed  the  control  room.  Just  above  and  to  the  south  of  the 
game  room  was  the  drafting  room  in  which  the  war  gaming  per¬ 
sonnel  were  housed,  and  which  contained  the  necessary  facil¬ 
ities  for  preparing  and  reproducing  maps  and  charts,  and  for 
producing  and  maintaining  the  records  of  war  games.  Phone 
communications  and  pneumatic  tubes  extended  from  the  control 
room  to  many  offices  in  Pringle  Hall.  Together,  all  of 
these  facilities  constituted  what  was  at  that  time  perhaps 
the  most  modern  war  gaming  center  in  the  nation,  if  not  in 
the  world. 


♦World's  Work.  September  1923. 
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PRINGLE  HALL  GAME  BOARD 


Life  Magazine,  in  an  article  published  October  28, 

1940  described  the  board  games  as  "a  fantasy  carried  into 
the  strictest  reality, "  and  said  of  ths  players  that 

.  they  fight  the  war  that  is  not  yet  written  into  the 
history  books." 

The  game  board  was  also  used  to  analyze  and  demonstrate 
historic  naval  engagements- such  as  the  Battle  of  Jutland, 
and  the  more  recent  amphibious  operations  of  World  War  II. 

It  was  also  used  to  illustrate  and  solve  search  problems. 

An  interesting  deviation  from  the  usual  straightforward 
movement  of  forces  on  the  game  board  occurred  during 
simulated  night  attacks  by  surface  forces  on  huge  circular 
convoys.  Due  to  the  size  of  the  formation, -  the  convoy 
flag  remained  stationary,  and  all  forces  were  moved  in 
reflation  to  that  ship. 

In  1945  the  College  initiated  a  request  for  an 
electronic  display  system  that  would  eventually  replace 
the  game  boards  then  in  use.  This  system,  later  called 
the  Navy  Electronic  Warfare  Simulator  or  NEWS,  was  not 
completed  until  1958.  During  this  period  there  was  a 
gradual  decrease  in  the  number  of  board  games  and  a  shift 
toward  less  rigid  and  faster  techniques. 

During  1953  studies  were  initiated  to  develop  a 
strategic  game  with  a  range  of  command  levels  from  the 
theater  to  the  national.  With  this  study,  the  term  "war 
game"  returned  to  the  College.  This  high-level  strategic 
game,  as  distinguished  from  the  earlier  concept  of  a 
strategic  game  as  a  naval  campaign,  has  been  conducted 
annually  since  1955.  It  has  employed  the  NEWS  spaces 
and  communications  facilities  since  1961. 

The  Navy  War  Games  Program  was  established  in  May  of 
1958.  One  part  of  this  program  consists  of  the  examination 
of  current  fleet  and  force  exercises  and  plans  by  means  of 
NEWS  gaming. 30  The  first  game  conducted  under  this  program 
was  played  in  October  1950.  A  one-week  war  gaming 


course  for  fleet  officere  was  initiated  in  1960  in  order  to 
acquaint  fleet  commands  with  the  potential  and  limitations 
Of  fleet  gaming  on  the  NEWS.  This  course  was  conducted 
twice  a  year  during  1960  and  1961,  and  has  been  conducted 
annually  since  1963. 

A  War  Gaming  Department  was  established  at  the  Naval  War 
College  on  11  June  1959.  It  was  assigned  a  mission  of  main¬ 
taining  the  NEWS,  coordinating,  conducting,  and  supervising 
war  games,  and  developing  gaming  facilities  and  techniques. 

A  remote-play  type  of  fleet  game  was  conceived  and 
played  in  February  of  1962.  The  players  were  the  Commander 
Fleet  Air  Qucnset  and  his  staff.  During  this  game  the 
players  were  stationed  in  their  own  Operations  Control 
Center  at  the  Naval  Air  Station,  Quonset  Point,  Rhode  island; 
the  control  group  operated  in  the  NEWS.  Players  and  control 
group  were  linked  by  "secure"  communications  lines. 

During  a  five-<?ay  period  in  October  of  1963  the  first 
large-scale  remote-play  game  was  conducted.  Known  as  the 
Canadian-United  States  Training  Exercise  (CANUSTRFX)  1-63, 
this  gaaM  involved  six  East  Coast  Fleet  Operation*  Control 
Centers  and  the  war  gasung  facilities  of  the  NEWS  and  of 
the  Trainer  of  the  Canadian  Joint  Maritime  Warfare  School. 
Some  two  years  later  (September  1965)  the  War  Gaming  Depart¬ 
ment  designed  and  conducted  the  first  remote-play  game  for 
U.8.  and  Canadian  Pacific  Coast  Commands.  In  this  game  the 
players  were  located  in  their  Operational  Control  Centers  on 
the  West  Coast  and  in  Hawaii. 
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CHAPTER  III 

RULES,  PROCEDURES,  AND  DATA 


In  chess,  as  in  many  non-operational  type  games,  the 
situation,  forces,  their  initial  dispositions  and  relative 
values  are  unvaried  from  game  to  game.  The  mission  is  clear, 
the  same  for  each  side.  It  is  evident  to  all  if  black  wins, 
loses,  or  draws.  In  a  war  game,  however,  the  situation  must 
be  devi3ed,  opposing  forces  and  their  characteristics 
described,  and  missions  expressed  or  implied.  It  may  not  be 
easy,  or  even  desirable,  to  pick  a  winner. 


The  Conflict  Situation.  The  situation  selected  for  a 
war  game  may  be  real  or  hypothetical.  It  may  be  chosen  spe¬ 
cifically  for  a  game,  or  it  may  be  selected  initially  in 
order  to  prepare  plans  to  cope  with  the  situation,  to  pro¬ 
vide  students  with  practice  in  the  use  of  the  military  plan¬ 
ning  process,  etc.,  and  later  chosen  for  examination  by 
gaming  techniques.  In  the  first  instance  the  situation  is 
generally  contrived  with  some  regard  for  simulation  limita¬ 
tions;  in  the  second,  obviously,  it  is  picked  without  any 
such  considerations.  Since  many  situations  are  chosen  for 
examination,  but  few  gamed,  the  selection  of  the  conflict 
situation  is  not  usually  thought  of  as  part  of  a  game,  but 
as  a  pregame  activity. 


Pregame  Procedures 
(When  the  Conflict  Situation  is 
Selected  Specifically  for  a  War  Game.) 

When  the  conflict  situation  is  devised  especially  for 
gaming,  the  purpose,  scope  and  level  of  the  game  are  deter¬ 
mined  and  the  simulation  equipment  considered.  Then,  except 
in  the  relatively  rare  instances  where  the  situation  is 
chosen  for  the  express  purpose  of  designing  the  rules,  the 
existing  rules  of  the  game  are  taken  into  account  and  a  situ¬ 
ation  fashioned  that  meets  as  nearly  as  possible  the  needs  of 
the  activity  conducting  the  game,  and  requires  few  modifica¬ 
tions  to  existing  rules  and  a  minimum  number  of  new  rules. 


Dreaming  up"  such  a  situation,  one  that  is  adequate,  unbi¬ 
ased,  and  plausible,  and  that  includes  the  area  of  operations, 
the  allocation  of  forces  and  weapons  and  a  description  of 
their  capabilities,  is  frequently  a  rather  formidable  task. 
This  fact  has  been  long  recognized  by  practitioners  of  the 
art.  For  instance,  in  discussing  the  main  problem  for  1906, 
Knight  and  Puleston  made  the  following  comment  in  their 
History  of  the  Naval  War  College;  "The  framing  of  the  prob¬ 
lem  was  as  difficult  as  the  solution,  and  much  care  was  taken 
by  the  staff  to  produce  a  reasonable  problem."15 

The  selection  of  the  conflict  situation  and  other  pre¬ 
game  procedures  have  remained  practically  unchanged  since  the 
days  of  von  Reisswitz.  The  director,  assisted  by  his  staff, 
devises  the  conflict  situation.  In  the  most  common  type  of 
game,  the  two-rided,  he  prepares  what  is  known  as  the  "gen¬ 
eral  situation"  and  issues  it  to  both  sides.  He  also  pre¬ 
pares  a  "special  situation"  for  each  side,  i.e.,  a  Red  Spe¬ 
cial  Situation  and  a  Blue  Special  Situation.  Depending  upon 
the  complexity  of  the  situation,  the  general  and  special 
situations  may  be  brief  or  lengthy,  presented  orally  or  in 
writing. 

The  general  situation  (sometimes  called  the  scenario) 
contains  background  and  general  information  that  would  be 
known  to  both  contestants  in  a  similar  real-world  environ¬ 
ment.  For  example,  it  might  describe  briefly  the  events 
leading  to  a  hypothetical  war  and  a  series  of  imaginary  mili¬ 
tary  actions  that  presumably  preceded  and  led  to  the  situa¬ 
tion  under  consideration.  In  some  instances  the  general  sit¬ 
uation  may  contain  the  criteria  for  determining  a  winner;*  in 
others,  this  may  be  done  in  the  rules.  However,  in  most 


♦In  Strategic  Situation  No.  2,  Naval  War  College,  June  15, 
1895,  the  Red  fleet  was  divided  into  two  detachments,  one 
bound  for  Halifax,  another  at  that  port,  if  during  the  game 
.  Red  succeeds  (ed)  in  communicating  with  Halifax,  a 
detachment  equal  in  size  .  .  .  (put  to  sea)  .  .  .  and  a 
union  with  this  force  before  encountering  the  Blue  fleet  .  .  . 
(was)  ...  a  victory  for  the  Red."  If  Blue  intercepted  prior 
to  the  union,  they  won. 
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*  r  ganes  no  attempt  is  made  to  define  the  winner,  although  after 

a  play  it  is  not  unusual  for  the  contestants  to  argue  the 
point.* 

The  special  situation  for  each  side  explains  the  con¬ 
flict  situation  from  the  point  of  view  of  that  side.  It  spec¬ 
ifies  the  area  of  operations,  lists  available  forces  and  their 
characteristics,  and  provides  intelligence  of  enemy  forces  and 
activities  that  each  contestant  would  presumably  possess  in 
an  actual  situation.  The  special  situation  includes  any 
assumptions  made  by  the  director,  for  instance,  the  availa¬ 
bility  or  non-availability  of  additional  forces  or  support, 
the  amount  of  fuel  and  ammunition  on  hand,  assumed  absence  of 
specific  threats,  and  so  on.  It  also  includes  any  assumptions 
that  might  have  been  made  in  the  preparation  of  the  rules  that 
would  effect  the  planning  process  and,  when  practicable, 
expresses  force  and  weapons  data  in  terms  which  are  similar 
to  those  used  in  the  rules.  The  correlation  of  the  situation 
and  rules  at  this  early  stage  tends  to  simplify  the  gaming 
process,  and  to  eliminate  planning  by  the  contestants  for 
events  that  are  not  intended  to  be  gamed,  or  that  cannot  be 
simulated. 


♦There  are  several  reasons  why  it  is  not  customary  to 
state  the  conditions  that  one  or  the  other  side  must  fulfill 
in  order  to  win  a  game.  First,  the  general  purpose  of  a  war 
game  is  usually  to  furnish  information  or  to  provide  decision¬ 
making  experience  that  is  applicable  to  real-world  situations, 
not  to  pick  a  winner.  Secondly,  a  side  that  may  appear  to  be 
the  winner  at  the  close  of  a  game  might  well  have  been  the 
loser  had  the  game  been  continued.  Thus,  a  fleet  that  has 
fired  all  its  missiles  when  the  director  ends  the  simulation 
might  appear  to  come  out  on  top,  but  what  if  the  game  had 
been  played  for  another  day?  Finally,  the  forces  assigned 
to  Blue,  for  instance,  may  not  be  adequate  for  Blue's  assigned 
mission.  This  fact  might  not  have  been  realized  until  the 
g;une  was  played — or  the  purpose  of  the  game  may  have  been  to 
determine  this  point.  For  somewhat  similar  reasons,  some 
designers  of  business  games  do  not  attempt  to  define  winners. 26 


3-3 


ft 

Th'j  special  situations  may  spell  out  the  respective 
missions,  or  it  may  allot  this  task  to  the  players;  it  may 
set  up  the  command  structure,  or  direct  the  players  to  do  so. 

In  analytical  game s  if  particular  or  special  doctrines  or 
accounting  procedures  are  to  be  employed  by  one  or  both  sides  , 
these  are  also  noted  or  explained  in  the  appropriate  special 
situations. 

The  control  group  may  prepare  the  plans  for  one  or  both 
sides.  Usually,  however,  the  players  on  each  side  develop 
their  own  plans  on  the  basis  of  the  information  and  re¬ 
quirements  contained  in  the  general  and  special  situations. 
These  plans  range  from  brief  oral  or  written  expressions  of 
mission,  organization,  and  intentions  to  exhaustive  and 
formal  presentations.  They  delineate  the  methods  by  which 
the  opposing  commanders  expect  to  achieve  their  given  or 
inferred  goals  during  the  play  of  the  war  game.  One  inter¬ 
esting  variation  of  this  general  procedure  occurs  when  the 
contestants  switch  sides  after  the  planning  phase  and  game 
the  plans  prepared  by  their  opponents. 

If  plans  are  generated  by  a  number  of  opposing  student 
staffs  or  teams,  the  director  may  select  two  plans  to  be  war 
gamed,  or  facilities  and  time  permitting,  he  may  pair  off 
plans  for  a  number  of  concurrent  games  or  for  a  series  of 
games.  In  the  first  instance  the  students  whose  plans  are 
not  selected  may  be  absorbed  into  the  game  as  lower  echelon 
commanders,  staff  officers,  or  as  members  of  the  control  group. 

Some  adaptations  of  the  selected  plans  may  be  necessary 
in  order  to  adjust  them  to  constraints  imposed  by  such  factors 
as  time  available  for  play,  number  of  participants,  equipment, 
facilities,  and  model  limitations,  and  some  changes  in  or 
additions  to  the  rules  may  be  required  for  the  conduct  of  the 
game.  However,  when  the  situation  and  forces  are  selected 
specifically  for  gaming,  such  modifications  are  usually  very 
slight,  often  not  required  at  all.  If  needed,  changes  are 
made  with  due  regard  for  the  general  purpose  and  scope  and 
level  of  the  game,  and  in  a  manner  such  that  they  do  not 
affect  the  concept  of  operations  of  either  side,  or  restrict 
unrealistically  the  players'  plans  for  achieving  their  goals. 
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The  forces  are  located  on  the  game  board  or  map;  the 
simulator  or  computer,  programmed.  Gaming  personnel  are 
briefed  on  the  rules,  and  the  signal  is  given:  "Make  move  1J" 
"Start  the  game!"  etc. 

A  generalized  model  of  pregame  procedures  for  a  two- 
sided  war  game  is  depicted  in  Figure  3-1.  This  serves  to 
illustrate  the  steps  taken  when  the  conflict  situation  is 
selected  or  devised  for  gaming  purposes.  Similar  procedures 
are  employed  for  one-sided  and  n-sided  games. 

In  early  war  games,  and  in  current  games  of  limited 
scope  in  whicn  the  personnel,  facilities,  time  for  play,  and 
so  on  have  been  tested  by  previous  and  similar  situations, 
some  of  the  procedures  shown  in  Figure  3-1  are  omitted  or 
varied.  For  instance,  once  the  general  and  special  situations 
are  selected,  the  game  may  be  programmed  first,  and  then  the 
players  told  of  the  situation  and  of  the  forces  at  their 
disposal.  The  players  are  given  a  short  time  to  organize  and 
plan,  and  the  game  begins. 


Preoame  Procedures 
(When  the  Conflict  Situation  is 
Selected  Prior  to-the  Decision  to  Game.) 

In  this  case  the  conflict  situation  exists  or  is  assumed 
to  exist,  plans  have  been  prepared  by  a  friendly  or  Blue  Staff 
or  planning  agency  to  meet  the  contingency,  and  someone  in 
authority  has  requested  that  they  be  evaluated,  rehearsed, 
or  explored  by  means  of  gaming  techniques.  Using  the  situ¬ 
ation  and  Blue  plans  as  guides,  the  director  and  control 
group  determine  the  general  purpose,  scope  and  level  of  the 
proposed  game,  and  select  the  aspects  of  the  situation  that 
are  pertinent  to  the  rehearsal  or  analysis.  Plans  are  pre¬ 
pared  for  the  opposition,  for  example,  the  Red  side.*  As 
shown  in  Figure  3-2,  the  remainder  of  the  pregame  procedures 


♦When  possible  opposition  plans  should  be  prepared  by 
personnel  trained  to  think  and  act  as  officers  of  the  nation 
or  nations  represented. 
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follow  those  established  for  the  simulation  of  situations 
that  are  selected  solely  for  the  purpose  of  gaming.  The 
adaptation  process,  however,  is  apt  to  be  somewhat  more 
difficult. 


Conduct  of  the  Game.  When  a  war  game  is  set  up  or  pro¬ 
gressed,  the  forces  might  be  compared  to  the  pieces  arrayed 
on  a  chess  board.  They  are  ready  to  be  employed  according 
to  the  rules  of  the  game.  Unlike  chess,  however,  which  has 
been  played  under  the  same  rules  for  many  years,  the  rules 
for  war  games  vary  from  place  to  place  and  from  time  to  time 
in  order  to  reflect  local  objectives,  available  simulation 
equipment,  and  the  ever  changing  tools  and  concept;;  of  war¬ 
fare.  Thus,  early  Naval  War  College  games  were  conducted  to 
develop  tactical  doctrine  and  to  study  the  strategic  emplo^- 
aent  of  naval  forces;  the  rules  were  based  on  the  use  of 
manual  techniques  and  on  the  weapons  of  the  day,  the  gun,  the 
torpedo,  and  the  ram.  Current  Naval  War  College  games  are 
chiefly  educational  in  nature,  and  the  rules  reflect  the 
weapons  systems  of  today  and  tomorrow,  the  greater  scope  and 
diversicy  of  military  activity,  and  the  introduction  of 
machine  simulation. 


Kinds  of  Rules.  Roughly,  the  rules  cover  three  general 
areas:  (1)  Description  of  the  game;  (2)  Player  activities; 

and  (3)  Control  group  activities.  The  rules  dealing  with 
all  three  regions  are  made  available  to  the  control  group. 

In  the  case  of  players  rules,  practices  differ.  In  some 
games  they  are  provided  with  all  the  rules;  in  others,  with 
only  those  that  they  need  for  play.  The  latter  practice  is 
somewhat  preferable.  The  players  have  less  material  to 
peruse,  are  more  apt  to  concentrate  on  their  roles,  less 
inclined  to  concern  themselves  with  evaluation  processes. 

The  description  of  the  game  usually  includes  a  brief  and 
general  explanation  of  the  methods,  equipment,  and  type  of 
moves.  If  the  game  is  designed  so  that  one  of  the  sides  may 
esMurge  as  the  winner,  the  method  of  picking  that  side  is 
explained,  or,  as  noted  earlier,  this  may  be  done  in  the 
general  situation. 


While  it  is  evident  that  no  clearly  defined  line  of 
demarcation  is  possible,  the  rules  for  the  players  can  be 
classified  under  two  categories,  operational  rules  and 
implementation  rules.  The  first  type  describes  approxi- 
mately  the  selected  real-world  features;  the  second  explains 
the  methods  and  procedures  employed  in  the  game-world.  The 
operational  rules  tell  the  players  what  can  be  done;  the 
implementation  rules  how  to  do  it 

The  rules  for  the  control  group  may  also  be  divided  very 
roughly  into  two  parts:  one,  those  describing  the  methods  of 
evaluation;  and  two,  the  procedures  required  to  utilize  such 
assessments  in  the  game.  The  former,  for  example,  might 
explain  the  mr  thods  for  determining  contacts  and  damage,  and 
generating  intelligence  and  so  forth;  the  latter,  what  forms 
to  enploy,  what  phones  to  use,  what  information  to  collect 
for  the  critique,  etc. 


Amount  of  Detail.  Due  to  local  needs,  gaming  concepts, 
capabilities,  and  personnel,  the  rules  for  different  simula¬ 
tions  vary  widely  in  both  form  and  content.  The  rules  for 
some  games  are  bound  in  a  single  cover,  those  for  other 
games  consist  of  or  appear  in  two  or  more  publications.  Some 
games  are  guided  wholly  or  in  part  by  detailed  rules;  others, 
by  rules  that  are  general  in  nature.  Certain  compilations 
assume  that  the  players  and  the  control  group  will  apply  the 
rules  in  their  proper  sequence,  others  include  procedures 
for  their  step-by-step  application.  Some  sets  of  rules  take 
it  for  granted  that  the  control  group  knows  how  to  translate 
a  given  probability  into  a  hit  or  a  miss,  a  yes  or  a  no,  a 
success  or  a  failure;  others  specify  the  equipment  and  pro¬ 
cedures.  In  conputer  games  where  human  judgment  cannot  be 
applied  to  the  choice  or  Interpretation  of  the  rules  or 
model  during  the  simulation  process,  all  rules  are  explicit, 
all  complete. 

The  strategic  manual  game  formerly  conducted  by  the 
Command  and  Staff  Department  of  the  tfaval  War  College  was  an 
example  of  a  game  in  which  all  the  rules  were  general  in 
nature,  and  in  which  all  evaluations  were  made  by  the  free 
method.  It  wee  a  two-sided  educational  game  at  the  strategic 
level  end  involved  the  joint  and  combined  operations  of  all 


services  and  aavaral  nations.  Playing  time  was  four  days; 
MM  time  about  twenty-six.  The  level  of  experience  of  both 
players  and  control  group  and  the  objectives  of  the  game  made 
it  entirely  feasible  to  use  general  rules;  the  compression 
of  time  and  the  number  and  diversity  of  forces  practically 
compelled  their  use. 

Since  the  MEWS  incorporates  many  simulation  features, 
relatively  unsophisticated  HEWS  games  employing  non- 
aggregated  forces  require  a  minimum  of  rules.  However,  in 
■MB  games  employing  aggregated  and  constructive  forces 
certain  features  cannot  be  programmed  into  the  system  and 
such  games  require  both  general  and  detailed  rules.  Computer 
games  are  based  on  well  defined  models.  Manual  games  such 
as  the  Marine  Corps1  Landing  Force  Game  are  conducted  accord¬ 
ing  to  many  detailed  rules  and  procedures. 28  And  while 
little  unclassified  information  ir  available  on  the  use  of 
games  used  to  assess  the  results  of  massive  nuclear  exchanges, 
it  can  be  assuswd  that  they  require  detailed  rules  and 
methods  of  evaluation. 


Models.  As  noted  in  Chapter  1  the  rules  and  procedures 
for  the  control  and  conduct  of  a  game,  for  the  acting-out  of 
the  conflict  situation  on  a  game  board,  a  chart,  a  machine, 
or  a  computer,  are  also  known  as  the  model  of  the  game. 

While  the  term  “model"  appears  to  more  aptly  describe  the 
rules  and  procedures  of  computer  games,  its  use  has  certain 
mdvanteges  in  other  type  games,  particularly  when  a  number 
of  different  kinde  of  conflicts  are  simulated,  and  it  is  con- 

compatible  rules  and  procedures  for  each 
Thus,  a  game  simulating  a  naval  engage- 
a  set  of  rules  and  procedures,  that  is  a 
for  an  antiair  simulation,  a  second  for 
and  a  third  for  submarine  activities,  pro 


vemient  to  prepare 
kind  of  engagement, 
meat  might  include 
model  or  submodel, 
e  surf see  action. 


end  anti  The  outputs  of  e  submodel,  for  instance  the  anti- 
Sir  model,  would  then  serve  es  inputs  to  the  surface  action 
end  eo  on. 


ml?  ’Has.  Cycle.  In  a  two-sided  war  game  the  Blue  and 
ted  flayers  make  the  decisions  appropriate  to  their  assumed 
'  levels  end  take  the  actions  necessary  to  unplament 
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their  decisions,  or  if  a  computer  is  simulating  some  or  all 
of  the  command  functions,  the  computer  makes  a  "Monte  Carlo" 
choice  from  among  a  limited  number  of  programmed  courses  of 
action.  The  movements,  actions,  and  interactions  of  the 
opposing  forces  are  monitored  and  evaluated  by  the  control 
group,  or  by  equipment  or  computer  routines  that  take  over 
some  or  all  of  the  functions  of  the  control  group,  and  the 
results  transmitted  to  the  commanders.  These  reports  gener¬ 
ate  new  decisions,  new  actions,  and  the  cycle  starts  again. 

The  basic  game  cycle  or  generalized  model  of  a  two-sided 
game  is  depicted  in  Figure  3-3.  The  structure  of  one-sided 
games  is  illustrated  in  Figure  3-4;  that  of  an  n-sided  game 
(when  n=4) ,  in  Figure  3-5. 

Moves.  In  parlor  games  such  as  chess  each  player  (side) 
moves,  in  turn,  a  single  piece.  The  moves  do  not  represent 
an  interval  of  time.  The  moves  made  in  war  games,  however, 
represent  definite  periods  cf  real-world  time,  and  all  forces 
can  be  moved  simultaneously.  The  length  of  a  move  is  the 
interval  of  time  for  which  decisions  and  evaluations  are  made. 

Moves  are  used  in  manual  and  computer  games.  Two  basic 
methods  are  employed  for  determining  the  length  of  time  rep¬ 
resented  by  the  move.  In  the  fiAt,  the  smallest  practical 
period  of  time  is  chosen,  and  all  moves  in  the  game  are  of 
that  length.  At  the  end  of  each  move  evaluations  are  made, 
and  status  of  forces  updated,  and  the  cycle  started  anew  for 
a  similar  interval  of  time.  The  second  method  provides  for 
an  examination  of  future  interactions  ar.d  the  selection  of  a 
time  period  that  will  jump  the  game  up  to  the  time  of  the 
next  event.  In  coaputer  parlance  the  first  is  called  a 
’time-step"  game;  the  second,  an  "event-store.”  These  terms 
are  applicable  to  manual  games,  the  former  when  regular  time 
intervals  are  used,  the  latter  when  the  director  estimates 
the  time  of  the  next  critical  event  a»  d  calls  for  a  move  of 
corresponding  length.  Manual  gaming,  however,  permits  varia¬ 
tions  of  these  two  basic  cycle-time  techniques.  Thus, 
although  the  rules  for  a  particular  game  specify  five-minute 
moves,  the  director  can  call  for  two  or  more  moves  to  be  made 
at  one  time,  thus  lengthening  the  time  for  which  decisions 
are  made.  Again,  if  the  rules  permit  him  to  specify  the 
length  of  time  of  a  move,  he  may,  after  a  move  is  made,  provide 
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some  players  with  intelligence  of  events  that  occurred  part 
way  through  the  move  and  allow  them,  if  they  so  desire,  to 
modify  their  moves. 

As  far  as  machine  games  are  concerned,  time  is  usually 
continuous.  Thus,  when  active  NEWS  forces  are  employed, 
there  is  no  requirement  for  making  moves.  A  player  sets 
the  course  and  speed  of  his  force  and  it  sails  or  flies  at 
tnat  course  and  speed  until  he  decides  that  a  change  is  neces¬ 
sary,  or  until  its  speed  is  reduced  by  enemy  action;  he  throws 
an  automatic  firing  switch  and  a  selected  weapon  fires  and 
continues  to  fire  at  a  selected  target  until  he  releases  the 
weapon,  runs  out  of  ammunition,  or  is  destroyed  by  enemy 
firepower.  If  manual  techniques  are  employed  in  conjunction 
with  the  machine  simulation,  the  forces  represented  by  hand- 
moved  symbols  are  moved  for  discrete  time  intervals. 


Function  of  the  Rules.  The  rules  of  a  game  model  the 
real  world  tc  the  extent  that  commanders  or  simulated  com¬ 
manders  are  able  to  react  as  they  would  in  a  similar  actual 
situation,  and  that  their  successes  and  failures  depend  not 
only  upon  their  own  skill  but  upon  the  decisions  and  actions 
of  opposing  commanders  and  on  the  vagaries  of  chance.  Ideally, 
there  should  be  few  enough  rules  to  make  a  game  playable, 
sufficient  to  provide  realism.* 


*For  gaming  purposes  the  word  "realism"  means  many  things 
to  many  people.  Perhaps  the  best  working  definition  is  an 
outgrowth  of  the  University  of  Michigan's  1955  Conference  on 
War  Games:  "The  approach  to  realism  must  be  qualitative  rather 
than  quantitative;  the  objective  of  realism  is  to  provide  an 
environment  that  will  elicit  from  the  subject  (student)  the 
same  response  or  decision  as  would  be  elicited  by  the  cor¬ 
responding  real-world  situation.  Once  this  condition  is  sat¬ 
isfied  for  responses  or  decisions  which  are  pertinent  to  the 
purpose  of  the  given  simulation,  all  useful  realism  (perhaps 
validity  is  a  more  appropriate  term  here)  has  been  achieved." 
Thomas  and  Deemer  observed:  "We  should  deplore  the  tendency 
to  introduce  trappings  and  ornaments  in  simulation  to  gain 
the  'appearance'  of  reality  when  it  is  the  'essence'  which 
we  need. "21 
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Evolution  of  the  Rules.  Normally,  the  rules  for  an  oper¬ 
ational  game  are  devised  to  meet  the  requirements  of  a  par¬ 
ticular  organization:  a  college,  perhaps,  or  a  research 
activity.  The  approach  to  the  problem  reflects  local  needs, 
personnel  backgrounds  and  preferences,  and  the  kind  and  amount 
of  simulation  equipment  available.  In  all  cases,  however, 
the  preparation  of  the  rules  and  procedures  for  a  game  is 
largely  a  matter  of  judgment  and  experience  plus  a  certain 
amount  of  trial  and  error,  and  in  most  instances  begins  by 
answering  or  seeking  the  answers  to  such  questions  as:  What 
sort  of  conflict  situation  is  to  be  simulated?  For  what  pur¬ 
pose  or  purposes?  What  is  the  possible  range  of  command 
levels?  What  service  or  services  are  involved?  What  type  or 
types  of  operations?  How  many  sides? 

A  crude  analysis  of  the  answers  discloses  the  possible 
extent  and  nature  of  the  forces,  weapons  systems,  communi¬ 
cations,  and  area  of  operations,  and  delimits  to  some  degree 
the  pertinent  command  decisions,  implementing  actions,  and 
the  sort  of  intelligence  required  by  the  decision-makers. 

It  provides  an  insight  into  possible  aggregations  and  a  gross 
selection  of  real-world  processes  and  interactions.  This 
initial  choice  includes  all  forces,  weapons,  events,  processes, 
and  so  on  that  appear  essential  to  the  selected  conflict  sit¬ 
uation  and  to  similar  situations  so  that  the  rules  can  be 
designed  to  cover  as  broad  a  range  of  activities  as  possible. 
For  example,  as  observed  by  Commander  Davis  and  Dr.  Tiedeman, 
in  an  article  in  the  U.S.  Naval  Institute  Proceedings.  "... 
in  an  ASW  game,  refueling  of  DDs  from  the  carrier  of  a  HUK 
group  may  be  important . "30  This  process  would,  therefore, 
be  listed  in  the  preliminary  crude  analysis  of  this  type  of 
situation. 

The  processes  and  interactions  isolated  by  the  early 
analysis  are  examined  more  closely  to  determine  whether  or 
not  the  proposed  simulation  is  feasible  in  view  of  the  "state 
of  the  art,"  and  the  equipment  and  personnel  available. 

Should  the  conflict  be  treated  as  a  who3» .  or  separated  into 
its  component  sub-conflicts  and  the  rules  or  a  model  prepared 
for  each?  At  this  stage  is  it  better  to  attenpt  the  simula¬ 
tion  of  a  selected  major  phase,  say  the  ship  to  shore  move¬ 
ment  of  an  amphibious  operation,  and  to  prepare  the  rules  for 
the  overseas  movement,  advance  force  operation,  and  other 


phases  at  a  later  date?  What  assumptions  can  be  made  that 
will  simplify  the  rules  and  that  are  acceptable  for  the  pur¬ 
pose  of  the  game?  Thus,  can  all  ships  be  grouped  into  a 
limited  number  of  classes  for  damage  assessment  purposes? 

Can  surface-to-air  missiles  and  surface  action  weapons  be 
ignored  in  an  ASW  game?  Is  the  refueling  of  the  DDs  from 
the  carrier  sufficiently  important  to  be  included?  "Unfor¬ 
tunately,  the  game  designer  is  continually  confronted  with 
choices.  If  he  fails  to  insert  in  his  model  such  details 
as  DD  refueling,  he  may  produce  a  game  adequate  for  the  prob¬ 
lem  in  hand  but  inadequate  for  other  similar  problems  .... 
Great  savings  accrue  if  many  possible  uses  are  considered 
early  in  the  model  building  process. "30  However,  simula¬ 
tion  time,  personnel,  and  equipment  capacity  delimit  the 
scope  and  application  of  the  possible  uses  that  can  be 
designed  into  the  rules. 

Concepts  are  developed  for  the  simulation  of  the  pro¬ 
cesses,  forces  and  weapons  systems,  detection  and  com¬ 
munication  systems,  and  the  types  of  interactions  finally 
selected.  For  instance,  if  the  preceding  analysis  had  estab¬ 
lished  the  need  for  simulating  DD  refueling,  how  should  this 
be  done?  By  keeping  track  of  the  ships'  fuel  expenditures? 
How?  Using  average  consumption  rates?  Or  would  refueling 
at  regular  intervals  suffice?  In  a  computer  game  the  first 
method  might  use  a  large  amount  of  computer  storage  capacity; 
in  a  manual  game  it  would  be  somewhat  time  consuming.  The 
second  method  is  simpler,  quicker.  Which  concept  is  best 
suited  to  the  purposes  of  the  game?  For  the  level  of  command? 
If  a  game  is  conducted  on  the  NEWS  does  the  number  of  forces 
exceed  the  capacity  of  the  system?  If  so,  is  the  problem 
best  solved  by  reducing  the  number  of  forces,  by  aggregating 
certain  forces,  or  by  supplementary  manual  techniques? 

How  are  weapons  employed?  Will  individual  commanders 
specify  weapons  and  targets,  or  is  it  assumed  that  when 
opposing  forces  come  within  range  they  will  open  fire?  is 
it  necessary  to  provide  accounting  procedures  for  ammunition 
expended  by  all  weapons  simulated,  or  only  for  missiles  or 
torpedoes?  Can  some  weapons  be  aggregated?  Can  it  be 
assumed,  as  it  is  in  many  games  conducted  on  the  NEWS,  that 
even  though  forces  are  within  range  a  commander  will  not 
employ  his  weapons  until  he  is  in  the  correct  firing  position. 


or  should  such  an  assumption  be  made  for  a  percentage  of  the 
engagements? 

Within  certain  distances  the  probability  of  a  radar 
detecting  a  target  varies  inversely  with  range.  Should  these 
probabilities  be  cranked  into  the  game,  or  should  a  detec¬ 
tion  always  be  a  "yes"  proposition  at  a  predetermined  range? 
The  first  concept  is  usually  used  in  conputer  games.  Due 
to  the  design  of  the  system  the  latter  method  is  employed  in 
NEWS  games.  Depending  upon  the  price  the  analyst  wishes  to 
pay  in  terms  of  complexity  and  game  time,  either  concept  can 
be  used  in  manual  games. 

Is  it  practicable  to  separate  all  commanders  of  friendly 
forces,  to  insert  communications  delays  and  difficulties? 
Should  all  communications  be  perfect,  or  should  compromises 
be  made? 

Must  evaluation  procedures  be  rigidly  prescribed  as  in 
most  computer  games  and  in  cases  where  experienced  umpires 
are  not  available?  Does  the  purpose  of  the  game  indicate 
that  rigid  methods  are  preferable  even  though  experienced 
personnel  will  be  employed  as  umpires?  is  the  time  for  play 
sufficient  for  detailed  assessment  techniques?  Should  the 
director  or  other  members  of  the  control  group  be  permitted 
to  modify  or  set  aside  evaluations  made  by  a  computer  or  by 
umpires  working  in  accordance  with  established  rules  and 
formulas?  Are  some  interactions  more  amenable  to  free 
umpiring,  others  to  rigid,  or  are  the  objectives  of  the  game 
best  attained  by  employing  free  methods  of  evaluation  in  all 
instances? 

Should  the  game  be  conducted  by  the  time-step  method, 
or  should  it  employ  the  event-store  technique?  Is  it  neces¬ 
sary  or  desirable  to  spell  out  each  procedure,  or  can  the 
players  and  the  control  group  apply  the  rules  without 
detailed  instructions? 

The  selected  processes,  as  modified  by  the  assumptions, 
are  described  in  accordance  with  the  evolved  gaming  concepts, 
and  these  descriptions  constitute  the  model,  or  ^;he  rules 
and  procedures  of  the  game.  Thus,  if  prior  analysis  and 
study  had  determined  that  refueling  of  the  DDs  from  the 
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carrier  should  be  included  in  the  game,  and  that  this  process 
would  be  simulated  by  the  players  actually  plotting  the  move¬ 
ments  of  the  ships,  then  the  rules  of  the  game  would  specify 
that  this  process  would  be  carried  out  and  would  furnish  or 
refer  to  tables  that  provided  the  necessary  data.  (The  spe¬ 
cial  situation  would  d»_  cribe  the  assumed  initial  fuel  levels.) 
Other  rules  would  tell  the  players  how  to  move  their  ships 
and,  when  applicable,  the  length  of  moves  and  how  to  use  the 
plotting  devices  employed  in  the  game. 

A  rule  might  state  that  a  certain  per  cent  of  the  total 
aircraft  on  a  field  or  carrier  are  operational.  Another, 
that  if  a  player  wants  to  send  off  a  strike  he  must  prepare 
a  flight  plan  to  a  specified  scale  and  indicate  the  number 
and  types  of  planes  and  weapons .  Other  rules  provide  for 
umpire  checks  on  the  number  of  aircraft,  the  planned  radius 
of  action  of  each  type,  and  weapons  availability  and  load¬ 
ings.  Additional  rules  may  stipulate  the  methods  for  computing 
aborts,  losses  from  aerial  combat  and  surface-to-air  missiles, 
the  amount  and  kind  of  damage  inflicted  on  the  various  targets, 
and  the  types  and  flow  of  intelligence. 

Depending  upon  the  simulation  concepts,  the  rules  may 
cover  each  pertinent  feature  or  aggregate  some  of  the  events. 
For  cxairple,  if  each  of  the  major  steps  in  an  interceptor 
versus  bomber  interaction  are  to  be  considered,  the  rules  may 
state  that  when  a  fighter  approaches  to  within  12  miles  of  a 
bomber  it  has  an  80  percent  probability  of  detecting  the 
bomber?  if  it  detects  the  bomber,  a  90  percent  probability  of 
attaining  a  launching  position?  and  should  it  reach  that 
position,  a  70  percent  probability  of  destroying  the  bomber. 

If  only  the  over-all  interaction  is  to  be  played,  the  rules 
would  state  that  the  fighter  has  a  50  percent  probability  of 
destroying  the  bomber. 

The  rules  may  tell  the  umpires  to  use  the  given  numbers, 
or  to  use  or  not  use  them  as  they  see  fit.  if  the  free 
method  of  evaluation  is  specified,  data  are  not  usually  fur¬ 
nished  although,  if  possible,  the  data  should  be  available  in 
case  an  umpire  wishes  to  refer  to  them. 

In  either  a  step-by-step  or  less  detailed  case,  the  rules 
may  call  for  the  use  of  random  number  tables  and  explain  their 
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use,  or  they  might  specify  the  use  of  a  pair  of  ordinary  dice, 
a  pair  of  20-sided  dice,  or  leave  to  the  umpire  the  method 
of  translating  a  probability  into  the  occurrence  or  non¬ 
occurrence  of  an  event.  Sometimes,  when  a  pair  of  regular 
dice,  for  instance,  are  called  for,  the  tables  of  data  may 
not  mention  probabilities,  but  merely  say:  if  a  2,  4,  5,  6, 

7,  8,  9,  or  12  is  rolled,  the  fighter  detects  the  bomber, 
and  so  on. 

In  some  instances  when  evaluation  procedures  are  applied 
by  members  of  the  control  group  they  need  not  be  described  in 
the  rules.  For  instance,  consider  the  play  of  a  NEWS  game  in 
which  two  planes  of  an  aggregated  force  of  four  are  armed  with 
nuclear  weapons;  two  with  conventional.  The  force  suffers  a 
loss  of  fifty  percent  en  route  to  the  target.  Which  planes 
are  lost,  the  two  carrying  the  big  bang,  the ' two  with  the 
iron  bombs,  or  one  of  each?  An  experienced  member  of  the 
control  group  does  not  need  rules  to  find  the  answer.  As 
shown  in  Appendix  B,  he  simply  makes  a  decision  based  on  the 
appropriate  probability  distribution. 

Since  such  parameters  as  detection,  conversion,  and  kill 
probabilities  may  differ  from  play  to  play,  and  since  these 
variations  can  occur,  at  least  within  limits,  without  affect¬ 
ing  the  structure  of  the  rules  or  the  model,  the  data  are 
often  furnished  separately,  and  the  rules  refer  to  the  proper 
tables  or  graphs.  This  method  is  more  realistic,  more  flexi¬ 
ble,  and  sometimes  permits  the  rules  to  be  published  under  a 
lower  security  classification  than  would  be  possible  if  the 
date  were  included. 

The  preparation  of  the  rules  or  the  model  is  facilitated 
in  many  instances  by  flow  charting  the  selected  processes  and 
events.  Rules  are  also  developed  by  actually  trying  out  por¬ 
tions  of  the  game,  a  type  of  activity  sometimes  termed 
"design  play."  Another  method  is  the  use  of  or  modification 
of  rules  from  other  games.  For  example,  many  of  Livermore's 
rules  were  based  on  the  works  of  German  authors;  some  of 
Little’s  rules  were  adapted  from  an  Italian  game. 

The  rules  or  model  may  take  the  form  of  a  verbal,  graph¬ 
ical,  or  mathematical  description,  or  combinations  of  these 
forms.  The  rules  are  often  tested  in  an  "exploratory  play" 
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or  a  pregame  rehearsal  in  order  to  find  and  to  eliminate  the 
bugs  that  inevitably  appear  in  spite  of  the  analyst's  care 
and  regardless  of  his  experience. 

In  general,  the  initial  rules  for  a  game  should  treat 
only  the  bare  essentials.  Other  features  may  be  added  as 
experience  with  the  game  points  out  their  need  and  feasibil¬ 
ity,*  and  as  new  systems  and  concepts  develop.  Increases 
in  the  number  of  processes  simulated  tend  to  raise  the  com¬ 
plexity  of  the  game  and  the  time  required  for  play.  Hence 
such  changes  cannot  be  made  haphazardly,  or  at  the  whim  of 
every  newcomer  to  the  game,  but  only  after  careful  consider¬ 
ation  of  their  value  and  effect  on  the  game  as  a  whole.  New 
rules  should  be  integrated  with  the  old,  and  some  of  the 
latter  discarded  or  modified  to  keep  the  game  from  becoming 
unmanageable  or  too  time  consuming.  Otherwise,  as  has  hap¬ 
pened  so  often  in  the  history  of  gaming,  the  number  of  rules 
and  the  amount  of  detail  contained  in  the  rules  increases 
until  the  game  becomes  too  unwieldly  or  too  lengthy  for  the 
purpose  and  personnel  for  which  it  was  intended. 


Data.  Where  do  the  planning  factors,  hit  probabilities, 
attrition  factors,  and  other  data  come  from  that  are  used  in 
the  special  situations,  the  rules,  and  in  the  adjuncts  to  the 
rules?  They  are  derived  from  a  variety  of  sources:  histori¬ 
cal  records,  analyses  of  past  actions,  the  experience  and 
knowledge  of  military  officers,  lesser  scale  war  games,** 
military  periodicals  and  books,  and  from  classified  material 
such  as  intelligence  reports,  contractors'  estimates. 


It  is  interesting  to  note  that  the  first  set  of  rules 
for  Naval  War  College  games  required  four  pages;  the  last 
complete  set  published  in  1950  and  used  during  the  early  50 's, 
80  pages  plus  fire  effects  tables  and  other  data.  Currently, 
no  single  set  of  rules  cover  the  broad  spectrum  of  the 
College's  games. 

**".  .  .  in  practice  the  smaller  details  are  treated  in 
small  games,  and  the  results  form  the  basis  for  conventional 
rules  or  summary  decisions  of  the  umpires  when  they  arise  as 
incidents  of  the  higher  games.”1 

3-21 


-  *i .■Stn.:-?  .- *  -.iSsei J.;?~  .--S 


operational  specifications,  reports,  tests,  field  experiments, 
and  studies  of  future  weapons  systems  concepts  and  capabili¬ 
ties.  Their  collection,  analysis,  and  adaption  to  gaming  is 
a  never  ending  endeavor,  a  constant  challenge  to  the  skill, 
ingenuity,  and  perseverance  of  the  analyst.  The  tables  of 
visibility  and  of  recognition  employed  in  the  first  Naval 
War  College  games  were  copies  of  those  used  in  an  earlier 
game,  the  maximum  speeds  of  the  ships  were  obtained  from 
pasc  records,  and  the  numerical  expressions  of  their  combat 
values  were  based  on  the  judgments  of  experienced  naval  offi¬ 
cers.*  Since,  additions  to  and  revisions  of  the  data  have 
been  made  on  an  almost  continuing  basis  to  reflect,  or  to 
anticipate,  the  increased  speeds,  ranges,  and  lethal  effects 
of  vehicles  and  weapons,  and  the  changing  methods  and  concepts 
of  war  and  of  the  simulation  of  war.  Every  available  source 
of  information  has  been  and  continues  to  be  culled  for  the 
best  possible  data. 

A  great  deal  of  basic  data  such  as  maximum  speeds,  rates 
of  march,  fuel  consumption,  personnel  strengths,  replacement 
rates,  construction  times,  transportation  capacities,  rates 
of  travel  of  messengers,  and  so  on  can  be  obtained  or  extra¬ 
polated  from  classified  sources  and  from  material  compiled 
"For  Official  Use  Only;"  for  instance,  FM  101-10,  Staff 
Officers’  Field  Manual,  Organization,  Technical  and  Logistical 
Data.  A  surprisingly  large  amount  of  information  can  be  found 
in  unclassified  periodicals  and  publications:  Jane's  all  the 
World's  Aircraft,  Jane's  Fighting  Ships,  Handbook  on  the 
Soviet  Army**,  Fahey's  Ships  and  Aircraft  of  the  U.S.  Fleet, 
etc.  When  data  are  not  available  on  the  equipment  of  other 
nations  it  is  customary  to  use  similar  "own"  side  information. 


♦"The  rules  .  .  .  were  adapted  from  ascertained  facts 
when  possible,  and  from  the  best  obtainable  opinion  when 
actual  data  could  not  be  had. "15 

♦♦Handbook  on  the  Soviet  Army.  Department  of  the  Army 
panqphlet  No.  30-50-1,  1958.  For  sale  by  the  superintendent 
of  Documents,  U.S.  Government  Printing  Office,  Washington  25, 
D.C.,  Price  $2.00. 
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In  addition  to  classified  sources,  press  releases,  maga¬ 
zines,  and  the  records  of  budget  hearings  provide  cost  esti¬ 
mates  of  weapons  and  delivery  systems.  The  publications  of 
the  Bureau  of  the  Census,  the  United  Nations,  the  Industrial 
Conference  Board,  etc.,  and  standard  reference  works,  periodi¬ 
cals,  and  newspaper  items  furnish  information  on  populations 
and  their  age  and  occupational  distributions,  gross  national 
produce,  indexes  of  production,  and  on  other  factors  useful 
for  high  level  games. 

What  are  the  effects  of  terrain,  time,  and  weather;  of 
communication  and  production  delays;  of  deunaged  transporta¬ 
tion  and  production  facilities;  of  equipment,  ammunition,  and 
food  shortages?  Examinations  of  peacetime  maneuvers  and  pro¬ 
duction  schedules  and  the  records  of  past  battles  and  cam¬ 
paigns  provide  an  insight  into  these  problems.  Interrogations 
of  military  leaders,  economists,  and  other  authorities  results 
in  numbers  and  qualitative  information,  often  in  the  nature 
of  educated  guesses. 

Quantitative  information  on  the  reliability  of  systems 
and  weapons,  detection  and  hit  probabilities,  the  effects  of 
enemy  countermeasures,  and  the  amount  and  effects  of  damage 
caused  by  hits  of  different  weapons  on  different  targets  are 
difficult,  ofttimes  impossible  to  obtain.  If  test  or  experi¬ 
mental  data  are  available,  the  analyst  is  confronted  with 
such  questions  as:  Were  the  conditions  under  which  the  tests 
were  conducted  truly  indicative  of  operating  conditions?*  Did 
the  personnel  have  the  degree  of  skill  and  experience  in  the 
maintenance  and  employment  of  the  weapon  or  system  that  could 
reasonably  be  expected  from  wartime  military  personnel,  or 
were  they  highly  trained  manufacturers 1  engineers  and  tech¬ 
nicians?  Should  the  results  of  the  tests  be  degraded  to 
reflect  field  conditions  and,  if  so,  by  how  much?  The  analyst 
may  derive  the  answers  from  his  own  experience;  more  likely 
he  would  question  experienced  officers.  When  no  data  are 


♦This  problem  is  one  of  long  standing.  Thus  in  1908 
Sayre  observed:  "Many  of  us  have  formed  exaggerated  ideas 
of  the  effectiveness  of  firearms  from  our  observation  of  the 
effects  of  firing  on  the  target  range."10 
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available  he  must  seek  the  numbers  from  experienced  personnel, 
and  translate  the  qualitative  information  and  educated  guesses 
that  they  furnish  into  numbers  and  mathematical  functions. 

This  latter  method  which  was  particularly  valuable  in  the 
early  days  of  gaming  is,  and  will  continue  to  be,  useful  in 
those  areas  where  there  are  simply  no  quantitative  informa¬ 
tion.  This  is  also  true  for  other  types  of  operational  games. 
In  an  article  in  the  August  1957  issue  of  Operations  Research, 
Bellman  and  others  describe  in  detail  how  the  formulas  for  a 
business  game  were  designed  to  reflect  qualitative  informat  ion 


Information  concerning  the  overall  effects  of  a  week  or 
a  month  of  a  given  level  of  Blue  shipping  and  ASW  effort 
versus  a  specific  Red  subsurface  threat,  or  the  effect  on 
people  and  production  of  a  massive  nuclear  exchange  are  far 
more  difficult  to  obtain  than  data  on  the  possible  outcomes 
of  the  interactions  of  individual  units  and  weapons.  Some 
information  may  be  gleaned  from  the  histories,  reports,  and 
analyses  of  past  wars,  for  example,  the  reports  of  Fleet 
Admiral  King,*  or  the  analyses  contained  in  Methods  of 
Operations  Research  by  Morse  and  Kimball,**  and  updated  to 
reflect  current  or  future  operational  conditions.  For  newer 
and  untried  weapons  and  systems  the  outcomes  of  analytical 
games  of  a  tactical  nature  provide  inputs  to  higher  level 
simulations.  Or  again,  the  knowledge  of  broadly  experienced 
military  officers,  or  of  experts  in  other  fields,  may  be 
utilized. 

The  data  furnished  for  the  game  should  be  consistent 
with  the  concepts  of  simulation.  If  the  rules  are  based  on 
average  values,  these  should  be  provided;  if  on  the  employ¬ 
ment  of  distributions,  tables  or  graphs.  For  example,  should 


*U.S.  Navy  at  War,  1941-1945,  Official  Reports  by  Fleet 
Admiral  Ernest  J.  King,  USN,  United  States  Navy  Department, 
1946. 


♦♦Philip  M.  Morse,  and  George  E.  Kimball,  Methods  of 
Operations  Research  (New  York:  The  Technology  Press  of  MIT 
and  John  Wiley  &  Sons,  1951) . 
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past  records  of  mechanical  breakdowns  of  a  piece  of  equipment 
reveal  the  distribution  shown  in  Figure  3-6,  then  in  the 
first  instance  the  average  value  of  660  hours  would  be  fur¬ 
nished  and  used  in  the  game,  and  all  such  equipment  operated 
for  660  hours  without  undergoing  a  specified  maintenance 
period  would  suffer  a  breakdown.  In  the  latter  case  the 
graph  or  a  table  would  be  provided,  and  a  chance  device  em¬ 
ployed.  If  detections  during  a  simulation  are  certain  at 
fixed  distances,  cr  between  a  known  range  of  values,  then 
these  numbers  should  be  provided  rather  than  probabilities  of 
detection,  for  they  are  the  numbers  that  are  valid  in  the 
game  world.  Again,  if  a  player  is  provided  with  0.5  hit 
probability  for  a  shipboard  missile,  he  should  also  be  told 
whether  or  not  this  figure  includes  the  reliability  of  the 
system.  Otherwise  he  can  assume  only  that  the  probability 
holds  for  each  attempted  missile  launching  in  the  game,  and 
should  this  not  be  the  case,  he  may  end  up  playing  a  game  in 
which  the  probabilities  are  far  different  from  those  which 
he  had  been  led  to  expect. 


Umpires .  The  members  of  the  control  group  who  make 
decisions  affecting  the  course  and  outcome  of  a  game  are 
called  umpires,  sometimes  referees.  If  one  such  individual 
measures  the  slant  range  between  a  missile-firing  ship  and 
a  bomber,  consults  a  table  of  probabilities,  refers  to  a 
table  of  random  numbers  or  some  other  chance  device,  and 
comes  up  with  a  decision,  he  is  said  to  be  "umpiring"  the 
game.  However,  if  a  computer  is  used,  the  term  umpiring  is 
not  employed  even  though  the  computer  may,  in  effect,  take 
the  same  steps,  and  come  up  with  the  same  answer.  If  a  mem¬ 
ber  of  the  control  group  measures  the  range,  but  does  not 
make  the  hit-or-miss  decision,  he  is  not,  strictly  speaking, 
an  umpire. 

Umpires  have  three  basic  duties.  The  first  is  to  monitor 
the  actions  of  the  players  and  to  enforce  the  rules  of  the 
game,  or  if  no  rules  cover  the  situation,  to  keep  the  players 
from  acting  unrealistically.  For  example,  if  the  rules  state 
that  it  takes  16  hours  to  construct  a  bridge,  then  the  umpire 
will  not  permit  a  player  to  send  tanks  across  before  that 
time  has  elapsed.  If  the  rules  do  not  consider  this  con¬ 
tingency,  then  the  umpire  does  not  permit  the  commander 
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concerned  to  put  up  a  bridge  in  an  unrealistically  short 
period  of  time,  or  he  tells  him  how  many  hours  (according  to 
the  umpire’s  judgment)  it  will  take  to  bridge  the  river. 
Should  a  rule  state:  When  a  ship  loses  40  percent  of  its 
effectiveness  its  radar  search  capability  is  destroyed;  then, 
if  that  amount  of  damage  occurs,  the  umpire  takes  the  steps 
necessary  to  implement  that  rule. 

The  second  major  function  of  the  umpires  is  the  evalua¬ 
tion  of  interactions  in  accordance  with  the  methods  and  data 
prescribed  by  the  rules  of  the  game. 

A  third  duty  of  the  umpires  is  to  provide  the  players 
with  the  amounts  and  kinds  of  information  and  intelligence 
that  would  be  available  under  similar  circumstances  in  the 
real  world.  This  task  usually  requires  a  high  degree  of  mil¬ 
itary  experience  and,  in  games  conducted  for  educational 
purpose.*,  a  high  degree  of  imagination. 

The  organization  of  the  control  group  and  the  duties  of 
its  various  members,  including  the  umpires,  are  described  in 
the  rules  of  the  game.  Depending  on  the  complexity  of  the 
game,  and  the  equipment  available,  the  organization  of  the 
control  group  varies  from  the  extremely  simple  to  the  very 
complicated;  its  membership  from  one  to  perhaps  ninety  or 
more.  Based  upon  the  real  or  assumed  familiarity,  or  lack  of 
familiarity,  of  the  umpires  with  umpiring  techniques  and 
chance  devices,  the  umpire  rules  and/or  briefings  vary  from 
the  detailed  to  the  general.  Additionally,  the  umpires 
should  be  briefed  on,  or  have  an  opportunity  to  study,  the 
plans  and  intentions  of  the  opposing  sides. 

The  difficulties  inherent  in  the  application  of  the  con¬ 
trol  procedures  have  in  the  past  more  or  less  dictated  a 
requirement  that  the  key  positions  in  the  control  group  be 
filled  by  personnel  with  prior  gaming  experience.  The  cur¬ 
rent  trend  appears  to  favor  the  establishment  of  permanent  or 
at  least  semi-permanent  control  organizations.  Such  groups, 
because  of  their  experience  with  the  rules  of  the  game  and 
with  umpiring  data  and  devices,  are  usually  able  to  keep  the 
game  moving  smoothly  and  at  a  reasonable  pace.  Permanent  or 
semi-permanent  control  groups  are  particularly  useful  when 
the  rules  for  the  control  of  the  game  are  involved,  when  an 


understanding  of  complicated  simulation  equipment  and  pro¬ 
cedures  is  necessary,  or  " .  .  .  when  analysis  and  objective 
quantitative  data  tell  the  tale.  *'27 


Probability.  More  likely  than  not,  probabilistic  notions 
are  required  in  the  compilation  of  the  data,,  the  preparation 
of  the  rules,  and  the  implementation  of  many  of  the  control 
procedures  of  a  war  game,  for  as  was  correctly  observed  in 
the  description  of  one  of  the  earliest  naval  war  games,  "In 
actual  war  a  thousand  mishaps  occur,  a  thousand  cases  which 
vary  che  result  to  modify  the  decisions  of  a  Commander, 
etc."*  More  recently.  Admiral  Morison  noted  the  tremendous 
influence  of  chance  in  warfare,  particularly  naval  warfare.** 

If  an  event  can  happen  in  h  equally  likely  ways,  and 
fail  to  happen  in  m  equally  likely  ways,  then  the  chance  or 
probability  of  success,  p,  is  expressed  by  the  following 
formula: 


p=  h  ,  and 
h  /  m 


•  l 

\  * 


the  probability  of  failure,  q,  by: 


q=  m 
h  /  m 

Since  the  event  must  either  happen  or  not  happen,  p/q  =1,  or 
certainty. 

A  probability  is  expressed  as  a  common  fraction,  a 
decimal  fraction,  or  as  a  percent. 


*A.  Colombo.  "A  Naval  War  Game."  Rivista  Marittima, 
December  1891.  (Translated  by  William  McCarty  Little,  1892.) 


♦♦Samuel  Eliot  Morison,  History  of  United  States  Naval 
Operations  in  World  War  II  (Boston:  Little,  Brown,  1947), 


*mr 


An  event  that  is  certain  to  happen  has  a  probability  of 
occurrence  of  one;  an  event  that  cannot  possibly  happen,  a 
probability  of  zero.  If  the  occurrence  o*  an  event  is 
neither  impossible  nor  certain,  the  probability  of  its  occur¬ 
rence  is  some  numerical  value  greater  than  zero  and  less  then 
one  (or  one-hundred  percent) .  The  greater  the  probability 
of  an  event,  the  more  likely  it  is  „to  occur;  the  smaller  the 
probability,  the  less  likely.  Thus,  the  capture  by  the 
Allies  of  a  permanent  bridge  across  tho  Rhine  during  World 
War  II  was  possible,  but  the  probability  of  such  an  event 
happening  was  so  slight  that  neither  side  even  considered 
such  a  contingency  in  the  preparation  of  their  plans.*  (If 
it  had  been  a  war  game  instead  of  a  war,  a  simulation  in 
which  the  analyst  had  translated  the  remote  possibility  into 
a  low  probability,  what  would  have  been  the  reactions  of  the 
director  and  of  the  players  if,  as  the  Ninth  Armored  reached 
the  Rhine,  a  roll  of  the  dice  had  ruled  that  the  Ludendorff 
Bridge  at  Remagen  was  intact?) 

Many  of  the  probabilities  employed  in  war  games  are 
derived  from  field  tests  and  experiments.  For  example, 
should  a  gun  shooting  at  a  target  at  a  given  range  score 
423  hits  out  of  846  firings,  its  single  shot  hit  probability 
(SSHP) ,  p,  experimentally  determined  for  that  range  and 
target  is: 


p=  423  =0.5 
846 

The  larger  the  number  of  trials,  the  greater  the  reliability 
of  the  determination. 

If  an  unbiased  coin  is  tossed  there  are  two  equally 
likely  ways  in  which  it  can  fall,  heads  or  tails.  The  theo¬ 
retical  or  mathematically  determined  probability  of  tossing 
a  head  is,  therefore,  0.5. 


*Ken  Hechler.  The  Bridge  at  Remagen.  (New  York: 
Ballantine  Books,  1957) . 
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under 

average  or 
predic  *  c-ri  w:t:-. 

E'j#  0  ,V  n 

%:fw?re  n  equals  the  juuefcrar  of  trials.  Thus,  if  500  routda. 
«»ac2s  with  ft  single  shot  hit  probability  of  0.5.  are  fired, 
««’  S©0  coins  tcs?#r.d,  tha  number  of  hits,  cr  heads,  vruid  be 
tta5*;JfOr..iJQet«2y  0.5  x  500.  or  250. 

'£n  aay  parties' at  firing,  or  toss,  only  one  of  two 
jKtwcsiUb'lts  avante  can  occur;  but  trhich  event  will  happen  can¬ 
not  to©  pratiefid .  Batravsr,  in  a  war  caann ,  the  firing  of  a 
c®n  too  simulated  by  a  chance  device  that  is  Vr.owi;  to 
hava  1  toe  stands  psro&atoilicy  of  ssaccess,  ■*  R»«-hod  known  as  the 
•Slant©  Or- iris*1  t&cbn tq%sm,  For  a  weapon  with  a  single  shot 
fait  pscntoRhilifcy  of  0.5,  the  chance  device  could  be  a  coin: 
toil®,  acre  hit®;  heads,  one  hit;  and  a  toss  determ  nee  the 
sral’ie  of  tbm  z&rdhosa  variable.  f?,  the  nuafcer  of  hits .  which 
in  this  ©asa*  wouJUS  to©  ei  t her  0  or  1 . 


of  hit®  ctsvltirg  from  a  few  or  aany  firings 
aff  »  g u-a .  or  this  nr^feer  off  successes  of  other  events  having 

feftOM*  cr  eettoated  probabilities  of  occurrence,  can  be 
dtefbsweimd  by  a  correspond! ng  neater  of  tosses  of  .a  com 
Svbeo  t?s©  prctoabllity.  off  success  is  0.5}  or  by  the  use  of 
©fckfc'X  e*tl Sable  cftaace  devices .  Sh«8«  devices  include  ordinary 

S~9t#m2  die®,  2e-side3  dice,  and  tables  of  randoa  r.  unbar  s . 
tfsey  at©  discussed  in  Appendix  A. 
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^  ;  5;'rcesa  ct  ^-80  x  0.00  x  0 .  SO  x  0.80,  or  0.4096;  not  0.8©. 
: ‘  the  probability  of  a  shipboard  missile  is  0.50,  bat 
‘he  probability  that  thy  xiseile  will  be  launched  succesa- 
toily  is  0,50,  then  the  overall  probability  that  the  aj.es&l* 
will  hit  is  0h0  x  0.50,  or  0.25. 

The  probabilities  associated  with  the  occurrence  or  non- 
occurrence  of  chance  events  are  usually  injected  into  rigid 
and  semirigid  gams  in  one  of  two  ways:  as  average  value* 
or  as  rand co-  variables.  As  noted  in  Chapter  I,  when  the 
rules  specify  the  use  of  averages,  the  model  and  the  gam 
are  referred  to  as  expected  value  or  d* termini Stic ;  When  th® 
rules  specify  the  use  of  a  chance  device  to  determine  weather 
an  event  occurs  or  does  not  occur,  the  model  ox  gam  is  known 
as  a  stochastic,  probabilistic  or  Mont*  Carlo  madel  or  gam. 

3  one  games  easploy  both  the  expected- value  and  the  stochastic 
techniques . 


Expected-Value  Medals.  In  games  employing  the  esqpected- 
valuc  technique,  if  a  chance  event  arises,  the  expected  or 
average  result  i o  assumed  to  occur.  For  instance,  if  a 
weapon  in  a  gam  is  fired  five  tisea,  each  with  a  single- 
shot  hit  probability  of  0.20,  then  the  average  or  expected 
number  of  hits  >a  5  x  0.20,  or  1.  and  one  hit  is  scored.  If 
‘he  sense  weapon  ii  fired  under  tie  same  conditions  later  on 
in  the  gaiB®,  a  single  hit  will  again  be  obtained,  this  pro¬ 
cedure  is  followed  even  though  the  number  of  firings  is  smll 
as  in  the  above  exasple.  or  i?>rge ,  say  500  firings,  in  which 
case  a  value  of  500  x  0.20,  or  100  hits  would  be  obtained. 

Expected- value  models  use  average  rates  of  fire,  average 
consumption  rates,  and  so  on.  For  exasple,  if  the  data  pro¬ 
vided  in  Figure  3-6  were  used  in  a  game ,  the  average  value 
of  660  hours  rather  than  the  distribution  would  be  employed, 
a  no'  the  rules  would  specify  that  after  660  hours  without 
•iiaintenance ,  the  particular  equipment  in  question  would  suffer 
a  mechanical  failure.  Hone  of  this  equipment  (in  the  gam) 
would  fail  before  660  hour*;  none  would  operate  longer  than 
660  hours. 


Expected -value  gasses  often  yield  fractional  results, 
1.76  hits,  3.20  aircraft  destroyed,  and  so  on.  When  it  is 
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VWO&&&  rousting  procedures  itro  used  to  decide  whether  i  or 
2  hits  aras  scorod  or  3  or  «  aircraft  destroyed .  The  latter 
fcfl^fmJUgae  employs  a  diancc  device  in  the  sane  eatnner  as  in 
«  Stoch®* t ic  9*sw.  Post  exasp  le ,  if  «  randan  number  table  is 
®SWId  a®  ®  Chance  dovicc,  a  number  fron  01  to  28  determines 
that  fmsr  aircraft  are  destroyed?  a  number  from  29  to  00. 
thfee  aircraft  (see  A)  . 


flt'adhaetl.c  BkxOmXa.  In  nodela  using  the  stochastic  cr 
ffirateflW  1  latic  naWwjd,  the  occurrence  or  nonoccurrence  of 
Oftftltce  omta  in  t&e  game  are  determined  by  chance,  i . e . ,  by 
t  cferasee  daeies  each  as  a  pair  of  dice  or  a  table  of  random 
fMKjtaBpa.  If  a  weapon  ia  fired  five  tines,  it  nay  score  0, 

1,  2,  S,  4  or  5  hits1!,  the  exact  number  depending  upon  the 
(Imw  of  the  dice  or  the  entries  in  the  randon  number  table 
(tit  dkfpdndls  A).  Xf  the  sane  weapon  is  fired  again,  it  is 
likely  that  a  different  number  of  hits  will  be  scored. 

Arnold  fth®  weapon  he  fired  a  large  number  of  tinea  during 
the  gna,  then  the  number  of  hits  scored  will  approach  the 
motksr. 


ffe®  rales  fee  stochastic  games  specify  the  use  of  di«- 
crifeufio&e  rather  than  averages,  thus,  if  the  data  furnished 
fcg>  71$cr»  3-d  mere  need  in  a  game,  a  chance  device  would  be 
AttMl  to  datatudne  the  length  of  tine  that  each  piece  of 
weald  hmetiot  without  a  breakdown.  Depending 
tgptfcs  Chance,  cm  piece  of  equipment  night  require  maintenance 
After  Ml  hours,  a  second  after  500  hours,  and  so  on  as  shown 
1st  Tteble  A-2,  Aftfrendia  A. 


gSB&SLSO SAM*  *h«th*r  or  not  a  game  designer  selects 
48A  Si^®c**d-veIo«  cr  a  deterministic  model  is  based  upon  a 
atsSfesar  of  Actors  including  the  preference  of  the  deeigner . 

Sk  general,  stothistic  models  are  used  when  gases  are  tc  be 
dBttd&Stsd  a  tmmdbsr  of  tines  (as  in  computer  simulations)  and 
it  i*  desired  to  obtain  a  distribution  of  results;  expected- 
S%lS p  atsdtele  whea  tie  game  is  conducted  once  or  £  snail 
MM?  of  flase.  aad  it  is  desired  to  eliminate  the  poesi- 
li&dfey  of  a  rm  of  either  good  or  bad  lock.  Thus,  a  1922 
MAI  Mr  CoUflfa  Publication  (Construction  of  fire  Effect 
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this  setJuxi 


.3  pocss's.ie  by  dice-  or  other  raechanucai 
m  the  Tactical  Ha/5suv»r  a  previously  ®v*l~ 
ter.  This  wa?  done  at  one  time.  fh*  fault 
3  that  in  a  limited  nuu&er  of  trials  the 


rai.-ior  chance  fray  torn  up  every  tiae,  and  false  eoncli»i<ms 
;  be  drawn  as  to  what  is  on  the  average  to  be  expected. 

Ir.  a  sufficiently  long  series  of  trials  the  chance  factor 
vreuV  be  eliminated-  As  tiae  is  not  afforded  in  the  college 
course  to  nuke  repeated  trials  of  each  situation,  it  is  com- 
si dared  better  to  eliminate  the  chance  ele&snt ,  and  to  ^pply 
what  we  eat  mate  to  be  average  performance,  *0  that  under  a 
giver,  set  cf  conditions  a  given  result  will  always  follow." 


Stochastic  sodeis  sometimes  use  average  values  to 
represent  a  few  of  the  less  significant  (for  the  particular 
rodel)  distributions.  For  instance,  a  gas©  employing  chiefly 
probabilistic  techniques  wight  use  average  acquisition  tines 
for  missile  batteries,  th«reby  reducing  the  co&gilexity  of  th® 
model  and  the  time  require!  for  play.  On  the  other  hand, 
expected -value  model  s  sometiiaes  rely  on  chance  devices  to 
round- off  fractional  values,  or  to  determine  thw  outco®©  of 
one  or  a  small  number  of  trials.  Thus,  some  of  the  rules 
for  Naval  Mar  College  g«usr»s  specified  the  re©  of  average  or 
expected  values  fer  determining  the  results  of  gunfire,  and 
•  ho  use  of  chance  devices  for  evaluating  the  effects  of 
" orsedo  fire. 
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CiiAPTER  IV 

mMUAL  GAMES 


Franz  1824  until  c omputer  and  machine  gaming  were  intro¬ 
duced  in  the  1st®  1950's,  ail  war  games  were 
that  is,  they  v@rn  conducted  by  raamaal  techniques,  the 
games  of  vor.  Steissvitt  snd  von  Verdy ,  of  Livermore  end 

Little,  and  the  later  gas^s  developed  and  conducted  by 
nil  it  ary  schools  and  staffs  in  England,  in  the  Halted  StatM. 
in  Germany,  and  in  Japan,  wrc  manual  gomes.  Mbsfi  conducted 
without  bias,  war  gtsating  history  attests  to  their  efficacy  — - 
both  as  educational  aids  and  analytical  tools. 

With  the  beginning  of  computer  tisau lotion,  scant  analysts, 
beguiled  by  the  prospects  of  tuny  replications  in  chert 
periods  of  time,  looked  forward  to  the  end  of  manual  games. 
When  the  Ffavy  Electronic  Warfare  Simulator  was  installed, 
a  few  officers  believed  —  and  understandably  so  —  that, 
the  use  of  manual  gating  techniques  at  the  Baval  War  OelJopa 
would  no  longer  be  necessary.  As  is  not  surprising,  neither 
of  thase  expectations  materialised.  Despite  their  many  «d* 
vantages,  ccs^yctsrs  and  simulators  lack  some  of  the  flex¬ 
ibility  of  manual  techniques,  and  are  presently  leas  adapt¬ 
able  to  the  play  of  high-level  educational  type  games,  al¬ 
though  thay  s&ay  be  valuable  adjuncts  to  such  games. 

Manual  methods  are  currently  employed  —  either  alone 
or  in  conjunction  with  other  techniques  —  by  many  activ¬ 
ities  for  the  simulation  of  military  and  ether  types  of 
conflict  situations,  and  undoubtedly  will  continue  to  be 
used  for  many  years  to  com®. 


Mmual  gmm-M  can  be  played  by  organ  i  sat  ion*  that  can¬ 
not  afford,  or  do  not  want,  computers  or  other  simulation 
devices,  ftw  equipment  is  inexpensive.  Existing  offices 
aad  othi'tr  available  mp%cmm  usually  can  be  adapted  to  girai&g 
neads.  Almost  any  number  end  type  of  forces  can  be  regsre- 
eaated.  tAsss  oay  be  c  expressed  or  expanded  to  s^et  beet 
th-x  leased  late  r®qtai  resent®  of  a  particular  facet  of  the 
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overall  .  F*.rc'j."  -fity  bo  shifted  quickly  { m  tercts  _f 

W*1  cAmei  fro®  om*  of  the  area  of  operations  to  another 

1%*  overall  area  of  operation*  siay  be  at  one  scale;  the  re- 
fiatti  of  interactions,  at  a  Larger  scale.  If  unforeseen 
•vents  expand  the  area  of  play,  additional  maps  can  usually 
be  produced  without  toe  ouch  difficulty.  In  certain  typer 
oi  manual  airmiiationa,  game  time  can  be  faster  than  real 
hism  —  for  example,  the  Electric  Boat  Company's  Suixaarine 
Tactical  Game,*  or  the  Kaval  War  College's  Strategic  War  Gaare 

Iftmiial  games  may  be  eduev^t tonal  or  analytical.  They  car. 
ocracMpeas  any  desired  range  coasumd  levels.  Include  one. 
No,  car  three-  military  services  simulate  any  type  or  types 
air  operations ,  and  embrace  any  area  of  operations. 

lllBWil  games  may  be  one,  two,  or  n-sided,  and  may  be 
^ISJfSQ  either  open  or  closed.  Evaluations  can  be  free, 
rigid*  or  semirigid. 

hfe  this  stage  in  the  art  of  simulation,  manual  tech¬ 
niques  ere  somewhat  better  than  other  simulation  methods  when 
the  physical  ®nd  military  characteristics  of  terrain  are 
Important  considerations.  They  are  also  useful  for  illus¬ 
trating  the  overall  progress  of  &  military  operation,  a  pic¬ 
ture  that  ie  almost  impossible  to  obtain  in  the  real  world, 
for  instance,  at  the  Narine  Corps  Educational  Center  the 
amphibious  Assault  Trainer  ”...  can  be  used  as  a  stage 
apt 0»  which  the  air,  sea,  and  land  aspects  of  combat  can  be 
graphically  displayed  by  placing  upon  it  the  ship,  aircraft, 
and  terrain  models  required  for  the  operation.  Here  the  stu- 
dstkt  chn  see  an  entire  amphibious  operation  in  miniature  .  .  . 


*'A  considerable  savings  in  time  results  from  the  use 
of  this  gems  as  compared  to  real  operations.  A  twenty -four - 
hour  transit  can  be  completed  in  about  three  and  one-half 
faOUrs  of  game  trims .  This  saving  results  from  the  use  of  a 
CBUgiriswi'd  time  scale  in  the  game  and  from  elimination  of  the 
Its  cavity  for  forces  to  get  into  position,  as  they  would  have 
to  do  in  a  sea  axercise. “ 31 


**11.  C.  Wolfs,  'Sand,  Sweat,  and  Scholars,"  gaval 

Nay  I960- 
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Manjai  gaaw*9  are  useful  for  determining  and  gaining  in 
ir.  sight  into  the  processes  that  are  to  be  simulated  on  a 
-‘oaputer,  and  for  these  reasons,  so*o  computer  games 
.  .  are  handpiayed  prior  to  translating  to  machine 
(computer'  language,  .  .  -30  "out  of  a  large  number  of 

cocbat  variables,  the  (manual)  game  serves  to  highli^it  the 
critical  cnes.'^ 

Manual  gasses  are  useful  tools  for  teaching  mar  gassing 
techniques-  Pot  example,  when  a  war  gassing  course  (War 
(taring  1*706)  was  established  at  the  U.  S.  Naval  Academy 
in  the  spring  of  1965,  manual  gaming  was  included  as 
part  of  the  course.  Manual  war  gassing  is  also  pert  of  the 
course  "Introduction  to  War  Gasses,  "  which  ie  required  for 
all  students  enrolled  in  the  Operations  Analysis/System 
Analysis  Curriculum  of  the  0.  S.  Naval  Postgraduate  School , 
Monterey,  California. 

Limitations. 

With  some  exceptions,  as  were  noted  earlier,  manual 
gareec  in  general  pi oceed  much  slower  than  clock  time,  ftiis 
is  particularly  true  when  many  forces  are  involved  end  when 
evaluations  are  made  according  to  the  rigid  method.  After 
the  players  make  a  move  they  wait  a  long  time  for  the  con¬ 
trol  group  to  assess  interactions,  transmit  intelligence, 
and  call  for  the  next  move.  During  this  waiting  period  the 
players  may  have  little  or  nothing  to  do  (at  least  as  far 
as  the  game  is  concerned) .  or  they  may  be  "...  planning 
ahead  --  planning  with  time  that  would  be  non-existent  on 
the  actual  battlefield.-32  As  the  history  of  war  gening 
reveals,  these  periods  of  "dead  tine-  between  moves  have 
caused  more  dissatisfaction  with  war  gaming  than  any  other 
feature,  end  led  to  the  introduction  of  the  free  method  of 
evaluation  and  other  techniques  aimed  at  shortening  the 
period  between  moves. 


The  slow  pace  of  manual  games  also  cuts  heavily  into 
the  curriculum  time  of  military  colleges.  This  became 
particularly  noticeable  when  "World  War  XI  and  subsequent 
developments  .  .  expended  manyfold  the  fields  with  idiich 
,  a  high  i  iiwinilnT  must  be  familiar.  In  the  (Newel)  War 
College  the  problem  of  providing  adequate  time  .  .  .  (wee) 
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net  ir.  part  by  such  steps  as  reduction  of  tine -eon  surir.c 
game  bohrd  problem.  p  i  ay  a  and  chart  plot  problem  plays 
*  .  However ,  it  should  be  noted  in  passing  that  a 

fast  game,  or  even  a  game  conducted  at  real-world  time, 
is  Biot  always  desirable.  A  3-oraevhat  slower  pace  in  a 
siwuly action  may  provide  th «*  serious  players  with  ar. 
opportunity  te  consider  the  various  courses  of  action,  to 
wO i<fh  alternatives.  When  there  is  time  so  that  they  can 
make  the  proper  decisions  when  there  i«  little  or  no  tirse. 

Whilw  some  members  of  the  control  group  learn  as  much 
tttri-  a  gmse  as  the  players  (and  a  few  may  learn  even  snore)  . 
tthre  are  usually  scene  control  group  duties  that  are  purely 
W03r  gaeiing  functions .  or  that  are  snore  or  less  routine 
computational,  bookkeeping,  clerical,  or  drafting  tasks. 

If  officer*  or  executives  are  assigned  such  tasks,  they 
gain  neither  decision-waking  experience  .or  decision¬ 
making  information  a  definite  weakness  in  a  gasae,  free 
their  perfective.  Hbwever,  by  using  war  gaming  and  sup¬ 
porting  personnel  to  per  fora  sense  of  these  tasks,  this 
limitation  has  been  minimised  in  Saval  War  College  gases, 
■any  other  war  gaming  activities  also  employ  gaming  per¬ 
sonnel  for  evaluation  procedures  and  the  application  of 
gtarmiy  gaming  techniques,  officers  for  the  handling  of 
military  forces. 

Although  a  limited  number  of  replications  may  be  pos¬ 
sible,  it  is  generally  not  feaewMe  to  replay  a  rigidly 
controlled  manual  gane  a  large  number  of  times  in  order  to 
Obtain  reeults  that  are  of  statistical  significance.** 


“Frank  Virden,  "The  Saval  War  College  Today,*  U.S.  Sava. 
fllff^^nte  Proceedings .  April  1953.  p.  366. 

**tn  some  cases,  repeated  plays  of  manual  games  have 
boar  conducted.  For  instance,  120  tactical  games  were  played 
at  the  Haval  War  College  during  1896  to  evaluate  the  effects. 
Of  superior  speed.  As  a  result,  it  was  concluded  that  'the 
voltes  of  2©  per  cent  superior  speed  to  a  fleet  of  ships  or  th< 
lime  of  battle  ia  less  than  one- twelfth  of  its  total  tactical 
fores.  • 
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VQ'  -  -•  -  ©3-ire  *r.  jr,rea9on«J>ic  length  of  tine, 
ur.  •  i  :c-  computers,  would  either  became  bored, 
o  follow  closely  the  course  of  events,  or 
n;ec*  i r.  _o  the  cease  knowledge  q leaned  from 


Smuiatior,  Re-qu  i  resasnt  a  . 


Ir.  accordance  with  the  rules  cf  play,  the  simulation 
oquipaent  employed  : r.  a  war  gas.se  enables  the  players  tc 
exercise  their  cocwand  functions,  and  the  control  group  to 
carry  cut  its  aotitcnng  and  evaluation  duties.  For  moat 
r:ii  it  ary  gasses,  equipment,  devices,  and  materials  are 
needed  to  simulate  ui  r«,preoent  the  area  of  operations, 
forces  interactions,  and  communi cat ions. 


Ir.  the  real  world,  a  force  usually  has  under  i  is 
ironed  late  surveillance  a  portion  of  the  area  of  operations. 
The  information  obtained  from  surveillance  activities  is 
processed  and  correlated  by  the  force's  staff  personnel 
and,  as  evaluated  data,  is  const  wit ly  available  tc  the 
ccmander ,  A  force  also  has  maps  and  otbsr  visual  dis- 
r  pl<»ys  (polar  plots,  for  example)  of  the  area  of  operations 

--  or.  portions  of  it  --  on  which  its  own  intelligence  as 
well  as  that  obtained  frcms  higher  echelons,  friendly 
forces,  and  reconnaissance  elements  is  plotted  or  recorded. 
As  the  cose&and  level  rises,  the  commander  is  more  concerned 
with  the  overall  picture,  less  with  that  obtained  froa  the- 
surveillance  pattern  of  a  single  force.  Thus,  the  evalu¬ 
ated  data  that  a  ship  commander  receives  reflects  the  type 
and  level  of  decisions  that  he  is  required  to  make;  the 
data  that  the  fleet  commander  gets,  the  type  and  level  cf 
decisions  that  he  must  make. 

In  aosae  manual  games,  a  commander  gets  the  information 
that  he  needn  by  viewing  a  part  of  a  replica  cf  the  area  of 
operations*  in  most,  by  reports  from  friendly  forces  and 
the  control  group.  A  player  is  usually  furnished  maps  and 
plotting  devices  so  that  he,  or  his  staff,  can  keep  track 
of  the  location  and  movements  of  his  own  force  or  forces 
as  well  as  other  forces  of  which  he  has  knowledge. 


) 
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'*  a  no-del  c;  **■-> 

a  uap ,  a  terrain  soce: 


*  a  ~  et  oia  -  «  -  -  vs  *J ;  t  he  cc-  r  re  ct  1  oc  afci  or  s  ,  rc  v  er*er.  t  s 

►  *  4  *  "• 


ft  ~  i  :;ar-^  .*x.  a;*:i 
*f  "f;  C'l  UT  ®  -  —  .*»*:  ♦‘V*  * 

««ij3U>s  hi'  ft  4r?*i  1 1  ance  of  aJ  *  forces.  The  srs..  ....  _  .  . 

~  .5  aversely  or  ^rticr.al  to  th«  scale  an-  level  i 

tHf  The  acre  tactical  the  ga*&e,  the  larger  the  * : 

Of  the  the.  briber  the  cceaaand  levels,  the  scalier 

fc-’va  stale.  To  aisspl:  fy  gassing  process**,  ar.d 
svcRltt  of  regu* resent  a  for  naps  and  other  graphical 
the  -r.^eticai  needs  of  the  players  and  the  cor. :  rol  grc.uj 
ar  e  s  ore  t  iae  3  r  a*b  i  r,  «•  -2 . 


*ed-ce 

*  -5 


*  V 


Forces  in  a  can.  a  I  case  are  s  isolated  by  node!  t  blocks 
pins  cr  symbols.  Status  boards,  fora*,  cr  other  booh r. eev . r. 
devices  are  fumishec  .  s-c  that  each  commander  or  ar.  assist  jr. 
can  .taint  sin  a  record  of  the  status  of  his  force  ar.d  other 
pertinent  infortaatier .  Such  records  are  based  on  the  aspert 
of  the  situation  that  are  specified  in  the*  rules.  Thus ,  for 
a  company  of  infantry .  the  number  of  personnel  ail  able  for 

duty  stigfcr  be.  recorded,*  for  a  aissile  bat  to  .  1 1 _ ,  o  j ,  ^ ,  o  > .  i. .  o  . 

of  available  launchers  and  the  mnber  and  type  of  missiles. 
The  states  of  a  ship  night  include  its  "effectiveness*  cr 
"per  cent  of  life  regaining. *  maximum  available  speed,  and 
unexpended  aersuniticn  and  fuel.  The  control  group  needs 
similar  accounting  devices  to  maintain  a  record  of  all 
forces  in  order  to  evaluate  interactions  and  to  monitor  the 
decisions  and  s.  rt ions  of  the  players,  to  beep  forces  free 
moving  faster  than  ve  sther ,  terrain,  and  damage  perr.it..  to 
insure  that  guns  without  ammunition  do  not  fire,  etc. 

9fhile  currant  gams  usually  use  status  boards  and 
accounting  ferae ,  in  some  earlier  garteee  bookkeeping  proce¬ 
dures  were  incorporated  into  the  design  of  the  pieces  or 
models,  used  to  represent  the  forces .  Tims,  in  Liverr-ore  s 
gene,  the  si-Ja  of  a  piece  that  vas  turned  up  indicated  the 
effectiveness  of  the  piece  (force).  The  pieces  of  Totter,  ‘s 
gmm  had  slated  surfaces  for  record  purposes  In  soe?e  "v.’i 
gasses  rings  were  placed  on  the  atast  of  a  ship  to  indicate 
its  current  effectiveness. 

A  ctmsrander ’a  decision  to  move  a  force,  institute- 
search,  fire  veapems ,  replenish  fuel,  etc.,  may  be  expressed 
verbally,  on  fores,  or  on  tracing  paper  or  acetate  overlays. 
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•*  *  a-  >:  :  *.e  fcrcei  on  the  represent  at  ter.  or 

rer ;  “  :i  e:  t.*:  ::r.3  t:  •  to  area  o:  operation*  nay  d«  handled 
•tv  *  r. •.  :•  1 yer s  :  r  by  the  oor.tr:  1  group.  The  plotting  of 
thes<  .*v  .-ever  *..»  usual’..  requires  scales,  protractor*, 
t  « r  r. ;  -  7  "*rds  arid  -*.m.  seasuri:  g  device*.  If  weapon* 
erg. . .tv"  .a  t be  lisp  laved  graphically,  arrow*  or  under- 
st  1  a;<.  .tboui-u  are  rseteb 


-*  r. : 


ir.p  .t  s  fer  evaluation  procedures  are 
players'  iecisiens  *■ nd  moves,  and  fro* 
r.g  t  >0  1  s .  Detection;’,  hits,  au.d  das&age 
•:r.e  - :  the  three  net hods  of  evaluation, 

tables  graphs,  and  .computing  fonts 
f  •  1 1  c.  1  ng  the  acsessatent  of  interaction*. 
:  rererd  :s  updated,  and  intelligence 
players  either  verbally  or  cn  forac 


t  h  a  t 


;u  rcvt  9  e  . 


-  *re  7.;.*?r  ur. :  cat  tens  are  designed  to  furnish  practicable 
anpro.'.  ;r  at;  ons  cf  the  ctMSsruni  cati  on  channels  no  ratal  ly  avail¬ 
able  t  r  »  1 :  t  a  ry  ctor  ar.ders  ;  to  enable  the  control  group  to 
cc^r. it  r  inject  delays,  or  to  deny  player  cosrrunication*  in 
acc  or Jac ce  with  the  rules  of  the  gaae,  and  to  provide  Beans 
fc*-  trar.snttmg  information  between  the  ployexs  and  the 
:or *  r :  3 roup.  In  nar.ua  1  gasses,  these  functions  arc  accost- 

olish''.:  r. y  pe r sc r- to— person  cor  tacts ,  aessengers,  pneunatic 
tubes  r  ~cr.es  or  ny  various  combinations  of  these  sethoda . 


Historical  ly ,  the  suruiatxor  recrui resents  of  the  players 
ar.d  the  c r. t  r :  1  rroap  resulted  in  the  development  of  the  so- 
.ralLed  :*e-3ip.  'two -sap  ~  and  •  three-siap*  gaaes.  Ir.  a 

cr.e-tf  *c  garse  all  forces  appear  on  a  single  large  aap.  ter¬ 
rain  node!  cr  cause  board.  A  tvo-Mp  qamet  allots  one  repre¬ 
sent  a?  icr.  of  the  area  cf  operations  to  each  side.  In  this 
type  r t  cane  there  is  no  single  complete  delineation  of 
» ve  ar*a  of  operations  and  all  force*.  The  players  on  each 
side  'have  the  picture  cf  their  respective  sides,  plus  a 
display  :  f  any  enemy  forces  of  which  they  have  knowledge. 

The  centre!  group  moves  fro®  Rap  to  sap  tc  correlate  the 
dispositions  and  actions  of  the  players.  Three-nap  games 
z*mp  iov  three  represent  at  ions  cf  the  area  of  operations  one 
for  each  side  and  a  third  for  the  control  group. 
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_ Cowander*  of  the  various  forces  in  a  real  -  «cr .  :  r  <  • 

of  -iterations  are  usually  physically  separated  free?  each 
othot,  s  1  though  th<ry  stay  be  able  to  see  adjacent  forces . 

basic  concepts  hsve  been  developed  to  simulate  these 
conditions ,  These  si^ht  be  callod  the  ‘viewers ’  concept 
and  the  ‘command  center  concept.'  In  the  forvaer  the 
players  are  allowed  to  see  a  representation  of  the  area  oi 
operations,  or  portions  of  it;  in  thu  latter,  they  gair.  tr.e. 
knowlsd|s  of  the  location  and  composition  of  adjacent  forces 
from  intelligence  obtained  from  other  players  and  frees  the 
control  group. 

Generally  speaking,  tvo<HMp  and  three-*eap  gasses  use 
the  viewers 5  concept ;  one*eap  games,  either  the  viewers*  cr 
the  command  center  concept,  or  a  combination  of  both. 

Using  the  viewers*  concept  in  a  one-map  game  m  which 
the  area  of  operations  is  a  large  floor-type  gw»e  beard, 
the  forces  and  their  commanders  are  separated,  insofar  as 
possible,  by  screens,  and  the  players  see  only  those  forces 
the*  they  would  normally  see  in  the  real  world,  if  the 
gafltt  ic  conducted  on  a  map,  small  game  board,  or  terrain 
modol,  then  the  control  group  covers  or  removes  the  forces 
that  the  Blue  players,  for  instance,  cannot  see.  and  the 
pXHyers  move  to  the  replica  of  the  area  of  operations  to 
gather  intelligence  and  make  their  moves. 

to  a  two-map  game,  all  rams  under*  on  the  Blue  side,  f  r 
■  wimple,  have  access  tc  the  map  that  represents,  fro®  Blue  s 
point  of  view,  the  area  of  operations  and  locations  of  31  u 
and  Bad  forces.;  Blue  players  make  their  aoves  in  the  pres 
anes  of  each  other.  The  rules  of  the  game  prescribe  the 
method  or  manner  in  which  they  may  communicate. 

The  method  of  conducting  the  three-map  game  is  siexlar 
to  that  for  the  two-map,  except  that  after  the  Blue  and  p.e  : 
players  have  made  their  moves,  these  aoves  are  transferred 
to  the  control  group**  representation  of  the  area  of  oper  a  - 
tiOBS.  Because  three  rooms  are  usually  required,  ere  for 
each  aids  and  s  third  for  the  control  group,  these  games  arc 
often  called  "’three  room*  gmaes . 


'«r.er.  the  .-omand  tenter  concept  is  esapioyed,  force 
•■irTAT.ders  -  -  as  far  as  practicable  --  ate  located  in  dif¬ 
ferent  r:cc.s .  They  transsit  the  aove^emzs  and  employment 
:  their  forces  tc  the  control  group.  The  force*  are  Moved 
r.  the  control  group's  simulation  cf  ,the  area  of  operations. 
v.}l  c-.it  tons  are  ^ ace  information  sent  back  to  the  co*»- 


h o  Duel  Gage . 

The  smgie-shi p  cr  iuel  garae  simulated  a  conflict 
er.eer.  :v;  battleships.  It  was  played  at  the  Haval  War 
■oliege  freer  1694  tc  about  1905.  This  was  one  of  the 
molest  of  nar.ua  1  games  and  serves  to  illustrate  sene 
f  the  basic  manual  simulation  concepts. 

In  sore  instances,  the  general  purpose  of  the  duel 

v*s  educational;  in  others,  analytical.  In  the  fotaer, 
he  soecific  purpose  was  to  provide  an  officer  vrith  experi- 
nee  m  fighting  a  single  ship;  in  the  latter.  *  ...  to 
est  the  value  of  a  20  per  cent  superiority  in  speed,  .  .  . 
o  test  the  value  of  a  smaller  turning  circle,  .  .  .*  etc.  - 

The  area  of  operations  was  an  unspecified  area  of  the 
ea,  about  three  miles  long  by  two  miles  wide.  It  was  a 
vc -sided  game,  and  employed  rigid  methods  cf  evaluation, 
vc  players  and  one  director  were  required. 

The  rules  of  the  game  changed  from  time  to  time  to 
eflect  the  impact  of  new  weapons  and  of  increased  experi- 
nce  with  gaming  techniques.  Thus,  torpedoes  were  intro- 
uced  into  the  game  in  1897,  and  new  rules  were  needed  for 
heir  simulation.  The  length  of  a  move  was  originally  one 
mute.  This  was  later  reduced  to  half  that  tiar-e.  After 
r.  initial  period  of  experimentation,  the  rules  covered 
he u t  six  pages. 

The  duel  g?:-6e  was  a  one-map  game  and  the  players 
eeained  in  view  of  the  model  of  the  area  of  operations, 
hts  raode  1  was  simply  a  plain  or  gridded  piece  of  paper 
cretched  out  or.  the  top  of  a  table.  The  scale  was  one 
nch  to  one  hundred  yards.  A  ship  was  represented  by  a 
ectangular  transparent  stencil  with  a  scaled  cutout  along 


tb«  longitudinal  axis.  The  stencil  had  coapass  lines 
radiating  from  the  center  of  the  ship,  and  sca’.es  along 
the  edges.  Other  plotting  equipment  included  a  turning 
card  and  a  transparent  card  for  plotting  torpedoes. 

The  mechanics  of  the  game  were  single,  but  representa¬ 
tive  of  manual  games  in  general.  The  director  called  for  a 
move.  The  players  wrote  their  decisions  on  slips  of  paper 
which  were  monitored  by  the  director.  When  the  director 
celled  for  the  move  to  be  made,  the  players  plotted  their 
forces,  drew  in  the  outlines  of  the  ships  at  the  end  of  the 
move,  wrote  down  the  move  number,  and  drew  short  lines  to 
indicate  the  guns  that  were  being  employed . 

The  life  or  "fighting  endurance"  of  a  ship  was  measured 
in  points.  The  effects  of  gunfire  were  determined  by  meas¬ 
uring  the  range  between  the  firing  ship  and  the  target  ship 
and  referring  to  a  table  or  a  "range  wand"  to  find  the  loss 
Of  life  of  the  target  in  points.  This  figure  and  the  cumu¬ 
lative  loss  were  recorded  next  to  the  move  number  so  that  a 
complete  history  of  the  game  —  moves,  guns  employed,  and 
damage  Sustained  —  appeared  directly  cn  the  paper  which 
represented  the  area  of  operations. 

When  a  player  fired  a  torpedo,  he  plotted  its  course 
on  a  torpedo  card.  The  probability  of  a  successful  launch¬ 
ing  was  0.50,  and  a  die  was  thrown  to  simulate  the  firing. 

If  the  launching  was  successful,  a  hit*  was  scored  if  the 
trade  of  the  target  ship  intercepted  the  plotted  torpedo 
track*  h  ramming  was  considered  successful  when  the  ram 
struck  the  side  or  stern  of  the  enemy  vessel.  If  the  ram¬ 
ming  took  piece  while  the  ship#  were  oh  opposite  courses, 
or  if  the  stem  struck  the  stem,  the  result  was  ruled  a 
draw.  A  vessel  successfully  rawing  another  was  considered 
motionless  for  two  minutes  or  more. 


Prom  1894  until  the  Academic  year  of  1956-37 .  naval 
tactical  gamma  at  the  Haval  War  college  were  conducted  on 
the  game  board.  These  game*  were  known  by  various  names: 
fleet  tactical  games,  board  maneuvers,  tactical  maneuvers, 
and  board  gamma.  They  were  designed  to  simulate  the  tactical 
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-  r  '  i  r.s  f  t.oe  irdivxd ual  ships  of  opposing  fleets, 

e  1 1  h  ■-  r  .  r.  specific  or  unspecified  areas  of  open  water, 
However  they  also  included  'Problems  in  Interior  Waters,* 
bear.:  -i.vres  played  in  .  .  .  proximity  to  shore  or  out- 

ly.n.;  shoals  .  .  .  ~ 

Board  gare?  were  characterized  by  detailed  rules  that 
approximated  closely  the  conditions  of  naval  warfare,  and 
hy  the  relatively  large  scale  of  the  ships  and  the  board, 
although  the  scale  was  snaller  than  either  the  duel  or  the 
coast  artillery  ga ac.  2ach  individual  ship  in  a  conflict 
*  i.r  represented  by  a  scaled  model.  There  were  no  aggre¬ 
gated  units.  Hcvever .  in  cooputing  the  effects  of  gunfire 
;r  the  later  games,  a  division  of  destroyers  in  close 
formation  was  considered  as  a  single  firing  unit  and  as  a 
single  target. 


'he  first  board  gashes  were  relatively  simple  one-map 
gares  concerned  chiefly  with  the  interactions  of  opposing 
fleet?  of  battleships  and  cruisers.  Moves  represented  two 
and  one-half  minutes  of  real  time.  The  gasses  required  five 
participants:  two  fleet  coananders,  a  director  or  arbi¬ 

trator  who  also  acted  as  recorder,  and  fcvb  movers.  SosMi- 
t ires  an  additional  officer  served  as  recorder.  When  forts, 
destroyers,  torpedo  boats,  and  submarines  were  involved, 
additional  players  were  assigned  to  act  as  their  commanders. 
If  the  conflict  turned  into  a  melee  the  game  was  stopped, 
or  additional  players  were  assigned  to  act  as  the  commanders 
of  the  individual  battleships  and  cruisers,  and  the  gas»e  was 
continued  under  the  rules  of  the  duel  game.  The  ships  in 
the  game  were  represented  by  model  sailing  vessels  with  red 
hulls  for  one  side,  blue  for  the  other.  Different  colored 
sailr  were  used  to  represent  the  various  types  of  ships. 

A  careful  record  was  kept  of  the  positions  and  status  of 
all  ships  at  the  end  of  each  rtove  for  stibsequent  study  and 
discuss! on . 

ever  the  years  there  were  many  variations  in  ths  board 
games,  numerous  changes  in  the  rules.  Many  ingenious  devices, 
forts  and  rsethods  were  developed  to  facilitate  the  play. 

?xeir  basic  pattern,  however,  remained  unchanged. 
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When  the  gam*'  board  was  transferred  to  the-  floor 
portable  screens  were  used  to  restrict  the  fields  of  view 
©1!  the  players  to  those  portions  of  the  area  of  operations 
corresponded  approximately  to  real— world  conditions. 
flMl  in  trod  act  ion  of  submarines  into  the  gane  rsade  it  neces- 
to  use  CGSKSnd  centers  for  submarine  eossaanders  and  to 
maintain  a  supplementary  plot  for  submarine  operations.  This 
plot  evolved  into  a  master  plot,  a  portrayal  of  all  activ- 
ities  —  surface,  subsurface,  and  air  —  that  occurred  during 
tbs  play,  and  procedures  were  developed  to  collect  and  dis¬ 
play  all  the  necessary  information.  Ar  the  mnrfeer  and  range 
of  aircraft  increased,  the  master  plot  was  supplemented  by 
a  separate  air  plot.  With  increases  in  the  number  of  partic¬ 
ipating  forces  —  and,  consequently,  with  the  number  of 
players  cm  the  gams  board  —  the  rules  were  changed  to  per¬ 
mit  the  players  to  move  their  own  forces.  For  ease  in  plot¬ 
ting,  soves  were  lengthened  to  three  minutes.  {A  ship 
mshing  20  knots  travels  2,00C  yards  in  three  ninutes;  one 
moving  at  30  knots,  3,000  yards,  and  so  on}  .  Aircraft 
moves,  however,  were  called  for  separately,  and  were 
usually  one-half  hour  or  more  in  length. 

In  the  early  days  of  naval  war  gaming  a  point  syster: 
wss  used  for  assessing  damage .  Thus,  around  1900,  a 
battleship  was  assigned  a  "life*  or  "fighting  endurance* 
of  1000  points;  an  armored  cruiser,  500  points;  and  a 
protected  cruiser.  170  points.  If  a  ship  received  a  number 
of  points  equal  to  its  fighting  endurance,  it  was  considered 
co  have  sunk,  struck,  or  lost  all  its  offensive  capability. 

A  battleship  that  was  hit  by  a  torpedo  lost  500  points  and 
all  of  its  speed;  other  type  ships  were  generally  considered 
sunk.  If  a  ship  received  a  number  of  points  equal  to  30  per 
cant  of  its  total  fighting  endurance,  its  offensive  power 
was  reduced  by  one-half?  a  60  per  cent  loss  of  life  resulted 
in  a  75  per  cent  loss  of  offensive  power. 

The  offensive  power  or  capability  of  a  battleship  fer 
a  two  and  one-half  minute  period,  in  terms  of  broadside 
firs,  was  expressed  in  points  as  a  function  of  range.  Table 
4-1  illustrates  the  point  values  that  were  used  around  1900. 
The  point  values  were  based  on  the  assumption  that  the  full 
and  undiminished  broadside  fire  of  a  battleship  would  sink 
or  put  out  of  action  a  target  that  was  another  and  similar 
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Table  4-1 


Oarage  Is.fi  icted  by  the  Broadside  Fire  of  a  Battleship 
Curing  a  ?wc  ar.d  Cne-half  Minute  Move 


{circa  1900) 


!  Range  ir  Yards 

Points 

Range  in  Yards 

Points 

262 

480 

1,465 

120 

320 

ueio 

90 

•  **  *>  £ 

240 

2,275 

60 

9  9  C 

200 

2.9*2 

40 

. , :  2c 

160 

5.480 

10 

battleship  in  fifty  minutes  (20  moves)  at  a  range  of  2.50C 
yards.  These  values  were  changed  from  time  to  time  to 
reflect  improvements  in  ship  construction,  accuracy  of 
:'ire,  and  longer  ranges.  Generally,  the  tabular  values 
-ere  transferred  to  range  wands  so  that  ine  number  of  points 
: f  danage  inflicted  on  a  target  could  be  read  directly  as 
range  measurements  were  taken. 

The  broadside  fire  of  an  armored  cruiser  was  assumed 
to  be  one-half  that  of  a  battleship;  that  of  a  protected 
ruiser,  one- fourth.  An  "end-on"  battery  inflicted  one- 
half  the  damage  caused  by  broadside  fire.  Differences  in 
the  position  of  the  target  in  relation  to  the  firing  ship 
were  not  considered,  i.e.,  broadside  and  end -on  targets 
ware  assumed  equal. 

A  gun  in  a  fort  was  considered  equal  to  four  guns 
afloat.  If  a  fort  received  3G0  points  during  a  move,  its 
fire  for  the  succeeding  move  was  reduced  by  one-half;  if 
it  received  50G  points,  its  guns  were  silenced  during  the 
next  move* . 

The  point  system  of  assessing  danage  was  superseded  by 
cne  m  which  the  life  or  "resisting  power"  of  a  ship  was 
expressed  in  terms  of  1 2-ir,ch  hits.  Thus,  a  dreadnought 
battleship  was  assigned  a  life  of  twenty  12-inch  hits;  a 
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S3  assessed  to  have  tvo-thi rds 


ife  of  fifteen 
a ve  two-thirds 

6-irch  hit  or.e- 


.he  effe: 

.a  If  the 


hip*  of  one  type  were  considered  to  racur.t  t ne 
r  and  caliber  of  guns,  for  example,  for  gar.* 
all  dreadnought  battleship*?  carried  ten  12- inch 
grafter  all  predreadncught  battleships,  eight.  The  hit  prob¬ 
abilities  for  the  aa,or  caliber  guns  are  shown  ir.  Table  4-2 


2,000 

4,000 

4,000 

8,000 

10,000 


Hit  Prubafc, 


Table  4-2 


ies  for  Major  Caliber  Guns 
(circa  1516) 


1.00 

.95 

.58 

.25 

i  - 


Range 

{Yds.) 

12- inch 

_  .  . 

10- inch ! 

I 

i 

. -4- 

11,000 

12,000 

14,000 

16,000 

ie,ooo 

20,000 

.14 

.12 

.06 

.02 

.02 

.005 

.12  | 
•  10 
.06 

.025 

.01  i 

* 

{ 

1 

_ L 

The  results  of  several  replications  of  a  duel -case 
betwmen  two  ships  of  the  s*®e  type  were  used  to  illustrate 
the  effects  of  chance.  The  rules  for  the  tactical  gasses 
also  provided  for  an  “even  chance  of  smoke  interference 
vhmn  the  funnel  awoke  and  powder  gasses  drift(ed)  down  the 
format Ion  or  between  it  and  the  enesry ,  *  and  a  one-sixth 
Chance  of  a  spray  penalty. 

In  1922  a  new  am!  more  sophisticated  syste®  for 
milling  damage  was  devised ,  a  syste®  based  on  actual 
IPQMMMSata  lend  actual  ships .  Known  as  the  "War  college  Fire 
Mfdect  9ystesn,  •  it  was  designed  to  lead  "to  sound  tactical 
emlitio&s  when  used  in  connection  with  gaaee  board  probles 
erf  to  furnish  *a  means  of  making  substantial ly  accurate  re 
atiwe  strength  comparisons  of  ships  a&d  forces*  as  illus¬ 
trated  in  Figure  4-1  and  Tabic  4-3.  i*  far  as  was  known. 
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•'  ...  a*,  that  t  is©  to  ‘give  th<-  relative 

.  ravd'.  veipor.s  including  plane©,  boobs,  tor- 
■*  :  a .  r.  r  t  all  enerty  targets  under  varying 


th  v  :r ..  1  i,\3e  Firs  effect  Systesr,  the  various 

■  '  ov*  f  *  he  v  rid  '-ere  ass  igned  color  codes :  Blue  for 

*  *-*d  St  at  os  Bed  for  Britain.  Orange  far  Japan, 

1  -  i '  f  '•  r  'i»rr.a:.;.  .  and  sc  nr..  Baaed  on  studies  of  naval 
c-  .  arcr  penetration  tests,  etc.,  all  the  ships 
iererc  fleets  were  analyzed  with  respect  tc  ton- 
"rtesK  armor  belts,  and  other  pertinent  factors, 
hip-  r  class  of  ships,  was  assigned  a  life  value 
f  thf  number  of  fourteen- inch  hits  that  it  was 
wo uid  it  necessary  to  sink' it.  Thus,  the  Blue 
an  Francisco,  was  given  a  life  of  *  .  .  .  be- 
*. veer,  four  and  five  (14-inch)  penetrative  hits  or  twice  as 
-nc.-.  no:  .-pi-net  rat  i  ve  ones.**  The  efforts  of  shells  of  lesser 
; -  ore 'ter  caliber  -ere  expressed  in  terns  of  14-inch  hits. 

Fire  of  fed'  tables  wore  prepared  for  each  type  of 
:::r.  versus  each  type  of  target  (or  class  of  targets). 

7  -  v -  tables  .  is  red  as  a  function  of  range,  target  angle** , 
.in:  t/p  -  spot  {top.  kite,  plane),  the  expected  per  cent 
1-sr-  of  target  life  for  a  single  gun  firing  for  the  length 
of  >  single  neve*  i,e..  for  three  sinixtes.  The  losses  were 
computed  or  extrapolated  f rca  the  results  of  target  practice 
ar.d  arc  r  penetration  s'”  dies,  and  suth  factors  as  rates  of 
f  r»;  and  angles  of  ispact  of  hits  were  carefully  considered. 
;*•  f  r  -ertai r.  ranges  it  was  calculated  that  a  hit  would 


•Bruce  MrCcniless ,  ’‘The  San  Francisco  Story, "  U.S.  Naval 
Insucute  Proceedings,  Novessber  1956.  p.  35, 

• ‘Ire  target  angle  was  defined  as  the  angle  between  the 
L ,  no  of  fire  and  the  keel  line'  of  the  target  ship.  A 
limited  number  of  target  angles  wete  recognized  —  for 
example  90,  45,  and  0  degrees  —  and  angles  were 
measured  tc  the  nearest  of  these  values. 
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p(Er  'wflC  a  re*-' 


rt-*  cne  arrrr  a  target;  at  other  ranges 
In  the  force  r  instance  there  was  no  re  d  anise 
obvious' v  less. 


Provided  that  they  rou  .d  be  brought  to  near*  the  r.-n 
be--  ■  ^  guns  £  red  an  a  target  was  based  solelv  the  nut  Jo. 
that  the  coop*; artier  , f  the  firing  unit  decided  tc  fire.  At 
this  pcint  no  consideration  was  given  tc  any  damage  that  t: 
firing  vehicle  tight  have  sustained.  ..  Hence,  the  h’.crral 
.1ara<3t  caused  by  the  sa»«*  size  gur.s  of  a  firing  ship  du nr.: 
h  vjc  the  prr d-jt  of  the  fire  effect  f  a  single  gu; 

and.  tie  nueber  of  Tuns  firing. 


’ he  "final  fire  effect  was  the  normal  dacage  tinea 
an  M‘  factor  or  multiplier.  If  there  were  no  deviations 
from  the  assumed  normal  conditions,  the  value  of  K  was  1. 
Its  value  was  reduced  by  0.10  for  each  ten  pei  rent  above- 
water  damage  or  loss  of  effectiveness  tc  the  firing  ship. 

M'  va»  also  reduced  during  the  first  ac”t  in  which  the 
guns  ware  fired,  when  the  fire  was  sb.r-.T.vI  iror  one  target 
tc  another,  wher.  a  ship  was  hf*-  by  a  torpedo,  mine  or  boffib , 
if  the  sea  was  rough  or  netvy,  and  so  on,  for  all  of  the 
various  conditions  that  affected  adversely  the  effect s  of 


gunfire  on  a  target.  fractional  values  were  added  to  *.M 
when  the  firing  ship  was  not  under  fire,  and  when  the  target 
was  silhouetted  during  twilight  Hours. 


Damage  to  ships  was  classified  as  above- .water  ar.d 
M low- water r  total  damage,  as  the  sum  of  the  two.  Above- 
water  damage  degraded  the  offensive  capability  of  a  ship 
in  direct  proportion  to  the  damage  sustained.  The  max bate: 
speed  of  a  ship  was  reduced  according  to  the  amount  of 
under-water  damage  received  plus  an  additional  amount  for 
above-water  damage  in  excess  of  30  per  cent,  A  loss  of 
specific  shipboard  equipment  was  correlated  with  damage. 
This  information,  together  with  losses  in  gunfire  effec¬ 
tiveness  and  speed,  were  printed  c r$  the  damage  reports  that 


♦If  the  line  of  fire  was  within  30  degrees  of  the  bcr. 
cr  stem,  only  fcow  or  stem  guns  could  be  brought  to  bear. 
Otherwise,  all  cons  of  the  broadside  coulc  be  fired  at  the 
target . 
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U,  (t 


■orar.^ers  re 


r  ---  v  e  d  after  each  sove  was  evaluated* 

<r.e%  hew  rucr.  numerical  Manage  their 
hut  also  what  this  aetnt  ir.  terw  of 
pc-tr  reesur. i cat  ions ,  and*  .j'teli  ioence 


a  ■  .r. 


JL  rcr  af‘ 


a  "  .  u;  tt  w*?  re  hate  u 


*  ~  »*■-  <-L. 

.  .  ft  wtr 


t  losses  * .  ,  r  vernal  coetbat  were  cossp«:t€-d  fro® 
c*.  •  cr.a  i-!ered  the  nuetber  and  type  of  attacking 

o  places.  Aircraft  lest  from  the  gunfire  cf 
it  ■xrrt*  based  cr.  so-called  standard  fire  units 
?  t  ar.da:  d  fire  unit  represented.,  the  antiaircraft 
i-  destroyer:  Other  vessels  were  assigned  staihl- 
t  ntrabers  ir.  proportion  to  their  antiaircraft 
r rpared  -ith  that  of  a  destroyer.  The  number 
fire  units  that  ^cu  Id  be  expected  to  oppose  an 
as  the  sir  cf  the  fire  units  of  the  ships  which 
fire  at  the  raid.  These  ships  were  determined 
ratter,  and  direction  of  attack.  If  the  latter 
rifted,  it  was  determined  rolling  a  single 
and  vul tip-lying  the  number  turned  up  by  go  degrees 


*0  roarec 


r  t  re 


as  the  su 


at  the 


t  nese 


- 1 a  1  .-iBber  of  standard  fire  units  opposing  the 
ccr/erted  into  effective  fire  units  (EFT?)  by  use 
plter  with  a  noreal  value  of  1.  The  valve  of  the 
was  increased  cr  decreased  by  an  araount  that 
e  algebrair  suit  cf  the  numerical  values  that  were 
c  conditions  that  night  prevail  just  prior  to  and 
air  attack.  Thus,  if  the  surface  force  was  under 
factor  of  -0.2  was  specified?  if  the  aircraft  was 
for  a  torpedo  attack,  a  factor  of  0.6.  Provided 
two  factors  adequately  described  the  conditions 
a cV. ,  the  algebraic  sub  would  be  0.4,  and  the  value 
iplier  1.4.  The  nusaber  of  effective  fire  units, 
be  1.4  tides  the  total  number  cf  fire  units 


sire  tr.e  attacx 


table  was  entered  with  the  number  of  effective  fire 
,r.:t£  and  the  number  cf  aircraft  in  the  attack,  and  the 
r.urJber  cf  planes  destroyed  prior  to  attaining  the  attacking 

print  was  read  out. . If  different  types  of  aircraft  took 

part  ir.  the  raid,  losses  to  each  type  were  apportioned  in 
accordance  with  their  relative  strength.  Losses  to  aircraft 
rurirp  retirement  were  assumed  to  be  a  fixed  per  cent  of  the 
srrr''  5C-  losses. 
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Th*  mariber  of  hits  obtiinw  by  the  aircraft  was  based 
<>•  else,  typs  and  altitude  of  attack,  and  nusaber  rsi 

ralaaiad.  This  maber  was  aodifiad  in  acccrdar.ce 
«rit9i  the  spaed  and  evasive  tactics  of  the  target.  Eraser 
pIMtlition  curves '  showed  Whether  or  net  the  darago  inflicted 

penetrative  cr  non-penetrat 1 ve,  and  table?  indicated  the 
3P«r  cent  of  life  lo*t  per  penetrative  hit  or  non- pane tr stive 
lilt  for  aarfi  of  the  target  types. 

The  procedures  that  were  eoployed  in  board  genes  from 
the  tin*  the  gawe  va*  transferred  to  the  floor  until  the 
lasted! a t«  post-Wbrld  War  II  period  are  illustrated  best  by 
a  brief  description  of  a  gao&e  conducted  in  the  Pringle  Hall 
gsrito  roots.  On  this  board,  the  scale  usually  used  was  six 
inches  to  1 , 000  yards.  Individual  surface  forces  were 
represented  by  node!  ships  —  carriers,  battleships,  battle 
ere leers,  heavy  and  light  cruisers,  and  destroyers  -- 
constructed  tc  the  scale  of  the  board.  Aircraft  were  rec- 
rseantod  by  paper  cutouts  of  planes  soon  ted  on  sticks 
according  to  altitude.  Snail  black  screens  indicated  sx»cke 
screens,  units  that  were  out  of  sight  of  each  ether  -ere 
separated  by  curtains  or  portable  screens.  Surface  force 
ros— riii1s~~s  operated  frost  the  gaes  board.  Subsurface  and 
air  co— andsrs  were  assigned  roosm  aw my  frost  the  gene  mesa , 
but  connected  to  it  by  phones  and  preuaatic  tubes. 

The  rules  of  the  gone  were  published  under  one  cover 
and  were  entitled  *  Maneuver  teles  and  Kales  for  Aircraft 
nCllTT  I  »  ti-  .Onwwr  Boffl.  They  -ire  supported  *;*> 

*«.pp lemi ted  by  date  fnrniahed  in  «nch  other  publications 
aa  the  rua  Effect  Table* .  Aircraft  Pawaae  A,  segment  Tables . 
descriptions  of  the  capabilities  of  ships  and  aircraft,  and 
»c  on.  The  rules  vere  divided  into  ten  sections  covering 
the  general  description  of  the  g— e,  spetid  and  logistic? 
rules,  contact  rules,  rose uni  cat  ion  rules,  and  sc  on.  About 
twenty  fonsa  were  —ployed  ranging  frost  aircraft  casualty 
sheets  to  the  uepires/  co— uni  cat  ion  records. 

The  control  group  included  the  director,  acvt ,  deeage, 
air,  and  eammm  lest  ions  uepires  and  their  assistants:  liai¬ 
ses  end  plotting  personnel,  and  a  historian.  Their  duties 
were  defined  in  the  r.J«*  cf  the  gass. 
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'  * rp  -  *  ‘  ~  3 1 1 ed  for  '  ne(  or,  if  he  thought  nothing 
'  .  happen,  f  r  several  aoves.  The  players  filled 

..  ir.d  rar.f :  re  forms  which  were  checked  by  the  control 

;r  or..  A*  the  signal.  Hake  rove  1"  (or,  "Hake  Moves  1,  2, 
ar  :  '  •  the  players  coeranding  surface  forces  ad- 

■•ir *  h ^ •  r  ships  on  the  game  board  and  drew  in  the  tracks 
-  i  ‘  o  il<  •  'hose  off  the  case  board  sent  in  tracings 

f  of  .to**;  r . mcves  via  the  pneuMt i c  tubes.  The 

*  of  »1.  fortes  --  surface  air,  and  subsurface  — 

*•  e - e  ■  v  vnfe-T ed  t  v o-?  *  he  board  or.d  f reel  the  f  1  iassies  to  the 
-s  t-  :  ;  .  -  .  The  trschs  of  torpedoes  were  plotted  on  the 


: :  *  e .  1  i  -rente  wa*-  rener  a.c-d  f  ror  both  the  uaster  plot 
in-:  *ve  qxre  board.  if  the  ac*'e  resulted  in  additional 
f  :  os  or-ir.c  within  eight  of  each  other,  the  screens  were 

^  A  Ar  -  ■%  p  |  a  - j  p 

r r or:  the  ships  or.  the  board,  umpires  Measured  ranges 
ar.d  target  angles,  and  then  computed  the  gunfire  damage 
that  accrued  during  the  move.  Damage  from  torpedoes.  Mines, 
boons  and  aerial  torpedoes  was  assessed  and  added  to  that 
received  f xor  gunfire.  Aircraft  losses  from  surface  weapons 
and  serial  combat  were  computed. 

when  all  damage  had  been  assessed  and  all  intelligence 
disseminated.  * v  e  director  announced  the  next  move. 

Beard  gar.es  were  played  usually  for  a  part  of  the  day. 
After  each  day's  play  the  final  positions  of  all  force* 
were  ‘ransferred  to  a  new  master  plot  for  use  on  the  fol¬ 
lowing  day.  Then  the  essential  information  and  tracks  from 
the  '  ;d  master  plot  were  fitted,  with  the  aid  of  a  panto¬ 
graph,  to  a  standardised  sheet  of  drawing  paper.  This  wu 
ph occur. m bed  and  &  slide  prodveed  for  use  during  the  cri¬ 
tique.  When  the  game  was  finished,  all  the  drawings  were 
-omd  together  tc' serve  as  a  graphical  history  of  the  game. 

:*•  eluded  with  the  history  were  comparisons  of  the  relative 
effectiveness  of  opposing  fleets  and  of  damage  sustained 
during  the  gaac,  (Figure  4-1,  Table  4-3). 

Jim  about  195C  until  the  installation  of  the  HEWS , 

Naval  war  College  board  games  were  conducted  in  accordance 
with  the  command  center  concept.  The  players  were  stationed 

r.  offices  around  the  building  and  transmitted  their  decisions 
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i cVs.  Arrows  were  placed  near 
? ..  and  the  tracks  of  torpedoes 
The  xasp i res  evaluated  eon- 
1  e  results,  and  the  data  were 
The  players  maintained  their 
f  the  statue  of  their  own 


V3  3P  r  ;—p  .tat  s  were  progress ively  simplified. 

:r.:  -a?  ioe  to  three  his  it  reasons.  First,  less  curric~ 

.:iur  was  available  for  war  gaming.  Secondly,  at  thia 

tire  ,  r  -as  thought  *  hat  detail -ad  damage  assessment  proce¬ 
dures  appeared  t  esrphasize  the  analytical  rather  than  the 
odu rat  lcnal  aspect. -  of  » he  aajt-es.  Finally,  uncomplicated 
jss’s srrer.t  ~*>*hcds  speeded  up  the  gar*-*  and  provided  more 
"ppor*  ;-r. ities  for  th^  :  layers  to  practice  decision-malting. 

ar;cu~  methods  -ere  essployed  to  simplify  the  demage 
is ses s—  er.t  techniques.  The  nvessber  of  fire  effect  tables 
-as  reduced  by  grouping  targets  into  fever  classes.  The 
-'orpu*  it  i  cn  o  f  the  value*  of  the  K  factor  was  shortened. 
Thurcv  far  age  ar.2  sir.  king  factors  were  introduced.  Thus, 
if  for  a  single  neve  the  computed  damage  was  due  to  non- 
penet  rat  i  ve  hits  and  amounted  ro,  say,  20  per  cent,  a 
table  -as  entered  and  a  value  that  may  havo  beer*  greater 
't  less  than  "hat  --mount  -  was  read  out.  Thaat  was  the  damage 
vrtua'iy  assessed  for  the  raeve.  If  the  hits  were  penetra¬ 
tive,  ^  -banc*  Sinking  table  was  used. 

Manual  damage  computers  in  the  form  of  circular  slide 
lule's  were  also  uj***d  to  facilitate  damage  computation. 

These  were  cased  on  earlier  fvre  effect  tables,  but  they 
did  rot  specify  whether  the  damage  was  due  to  penetrative 
jr  ncr.-penet rat i ve  bits.  Chance  damage  tables,  conse¬ 
quently,  vere  net  used.  ftowever,  chance  sinkings  were 
considered.  When  a  shic  lost  60  per  cent  of  its  effective¬ 
ness.  its  probability  of  sinking  was  one-third,  and  this 
probability  was  increased  by  cr.e-sixth  for  each  additional 
10  per  .ent  damage  received.  A  regular  die  was  used  as  a 
chance  device.  In  computing  damage,  tha  value  of  the  M 
factor  was  based  solely  on  the  effectiveness  of  the  firing 
'■ v  •  •:  ?3t 


t)i®  j>03t*i^;rld  War  IZ  games  were  played  for 
^Mitire  wr\JLn*|  lay >  Little  or  no  attempt  vas  sade  to 
PWtrd  graphical ly  the  covea  for  future  references,  or  to 
fsNgwrw  car® fully  edited  drawings  and  slides  illustrating 
fh®  progress  of  th®  play  In  general,  critiques  were  con¬ 
tacted  a  short  time  after  the  last  move,  and  the  tracks  or. 
®ht  gate®  board  war®  used  in  lieu  of  slides. 


* 


This  aanual  ear  go®  v*e  developed  by  the  Research  and 
Development  Department  of  the  Electric  Boat  Division  under 
contract  with  th®  Office  of  Baval  Research.  ‘Through  this 
contract ,  research  assistance  is  provided  to  Submarine 
Omlcpaet  <Sroup  TWO  in  support  of  its  Vaslj  cf  developing 
new  tactics  for  the  ideariiM  hsn  mission.-* 

Initially,  the  general  purpose  of  the  game  vas  analyt¬ 
ical  —  te  investigate  the  par  asset  era  of  submarine  tactics, 
ft  has  also  been  employed  as  a  training  device.  ‘In  this 
capacity  it  is  particularly  useful  for  training  the  reserve 
Officer  who  seldon  has  an  opportunity  to  exercise  at  sea. 

It  enables  hie  to  becoee  familiar  with  tactical  problea&s 
and  to  practice  solving  then.  Similarly.,  a  commanding 
officer  can  prepare  himself,  at  least  on  the  theoretical 
level #  for  an  operation  before  he  cob arks  on  it.*31 

The  submarine  game  la  a  two-aided  closed  game.  It 
Siamletets  a  conflict  situation  in  which  the  subsuurines  of 
CM  aide  are  attempting  to  penetrate  a  barrier  maintained 
toy  the  submarines  of  the  oppo*l**9  side.  Each  of  the  players 
represent®  a  submarine  captain.  The  area  of  operations  is 
an  unspecified  ocean  ax •a,  100  nautical  miles  by  10C  nautica 
■lies .  The  rigid  method  of  evaluation  is  employed. 

Usually,  there  are  five  players t  two  command  trans¬ 
iting  submarines  f  three  barrier  submar  lues.  Tvo  of  the 
barrier  sttaarlnee  are  SSI’s.  These  act  as  listening 


♦Blectrie  Boat  baa 
Which 


a  gaming  facility  fer 
manual  and  analog  computer 
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P :  3*. *  ;  rr  s  ar.d  their  acveawnts  are  restricted  by  thi  rules 
o*  the  uarc .  Their  ;oh  is  to  detect  the  transiting  autre 
an-  to  '-*ert or  the  third  Harriet  sufaeariae,  a  nuclear  boat 
(SSN^  in  for  a  kill.  The  mission  of  the  transibors  it  to 
penetrate  the*  barrier-  The  game  ends  when  the  transiting 
submarine*-  acccraplith  their  sission,  or  the  barrier  suto- 
sarines  fulfill  theirs:  that  is,  they  detect  and  destroy 
the  penet raters. 

The  area  of  opera* ions  is  represented  by  a  gridd ed 
chart  or  game  board  wh  Ich  is  divided  into  20  by  20  large 
squat  os,  five  Kilos  on  a  side.  These  are  subdivided  into 
10C  scalier  1 , 000-yard  squares . *  Moves  are  generally  7.5 
minutes  in  length .  A  boat  saking  four  knots  travels  one* 
half  nile,  or  one  square  in  one  ao/e;  one  moving  at  eight 
knots,  two  squares,  etc 

Certain  assurpt i or.s  and  restrictions  are  made  in  order 
to  simplify  gaming  procedures.  Thus,  it  is  asstaaed  that 
passive  sonar  is  in  continuous  use  by  all  forces,  and  that 
the  SSK  positions  are  constantly  covered.  SSH's  may  use 
speeds  of  0,  4,  8,  12,  16  or  20  knots  only:  tranaitors,  0 
or  4  knots.  Sonar  communication  ranges  are  indicated  by 
squares  rather  thar  circles. 


The  roles  of  the  game  are  divided  into  four  parts. 

One  part  is  a  general  description  of  the  game.  The  other 
parts  are:  rules  for  the  control  group,  rules  for  the 
barrier  submarines,  and  rules  for  the  transiting  submarines. 
The  players  are  presented  with  the  general  description  and 
the  procedures  for  their  respective  roles.  The  rules  in¬ 
clude  communication,  detection,  and  weapons  data,  the  lattar 
tve  ir.  the  form  of  probabx  1  a  ties .  The  data  and/or  the  rules 
can  be  changed  *  .  .  .  and  the  effect.of  such  changes  on  the 
outcome  of  the  game  .  .  .  observed.* 


•The  If  aval  War  College  game  boards  were  gridded  in 
a  similar  fashion. 
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7t*€  ga®*  is  a  one-sap  ;  thal  is,  the  area  o i  op e r - 

t.  felons  is  iijmlated  by  the  control  group  s  grid,  or  canter 
pl®^*  flayer  has  a  chart  of  the  area  of  ope  rot  ions 

fot  ®  .  .  *  plotting  hi  a  own  ^position ,  and ,  when  possible, 
the  other  ships'  positions . * “ ' 

The  players  are  physically  isolated  f roc  each  other. 
Sknind— powered  phones  and  a  control-group- ope  rated  switch:,  no 
device  permit  co—oal cat  ions  between  the  players  and  the- 
oaatrol  groop  and,  when  the  rules  allow,  jsonitcred  cosacsunc- 
cations  between  players.  The  forces  on  the  control  group  s 
master  chart,  are  represented  by  syebo  1 s ;  their  tracks,  by 
lines.  These  symbols  reflect  the  state  cf  the  submarine 
at  any  time  during  the  game.  For  exr.nple ,  a  cross  say 
indicate  a  snorkel ing  boat:  a  seal  l  open  circle,  a  sub¬ 
merged  submarine,  etc.  Asterisks  show  where  a  boat  was 
detected?  an  arrow,  the  source  of  a  torpedo.  Thus,  the 
master  plot  own  be  used  directly  for  the  "post-. 'nortec " 
discussion  or  critique  as  well  as  for  a  his  tor*/  of  the  a  arse. 

Interactions  are  evaluated  by  the  control  group  in 
accordance  with  the  rules  of  the  game.  Tables  provide  the 
profcffhi.iiiti.es  of  detections  and  hits  at  various  ranges  ar.d 
-*  table  of  randoe  numbers  provides  the  "yes'  or  "no”  *nsvers 
dasrucaticms  are  allowed  between  submarines  at  spec:? re: 
’Tanges  aad  urtder  well-defined  conditions .  Tor  exasp}  e , 
two  TtSaarites  are  at  periscope  depth,  they  say  cosasunicace 
at  dC  viler  er  less.  "One  wove  is  required  to  surface  *  : 

■  rmwinr  tcste|  e  second  aove  is  required  to  return  to  lister - 
ing  depth.* Thus  the  game,  like  many  others,  is  partly 
probabilistic,  partly  deterministic. 

Prior  to  the  game,  the  players  are  oriefed  on  the 
gamer  si  purpose  and  applicable  rules  and  are  provided  with 
cherts  and  plotting  tools .  in  accordance  with  t>-*  rules, 
the  initial  positions  of  the  forces  are  selected  in  part 
\rf  chance,  in  part  by  the  decisions  of  the  p.^urs.  For 
instance,  cne  feransifeor  is  assigned  a  chance  p^sit ion  near 
the  northern  edge  of  the  chart?  the  second  as*,  pick  any 
position  —  within  stated  limits  —  that  he  wishes.  Init :  ai 
battery  life  is  handled  in  a  similar  fashi jn.  One  transit cr 
has  a  rajsdo®  choice  of  any  lumbar  between  0  and  4.  This 
number  *  .  .  .  represents  the  mmber  of  nours  of  battery 
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tat  series  are  50  &sr  cent 

■% 

el.  The  second  transitor 
frtxs  0  to  S  initial  battery 


i  .ivt-r;  are  i ar i liar  with  the  purpose  and 
car-v  in::  <r.r*  their  initial -positions  and 
the  f ire  si 'owed  aocut  ten  cinutes  to  dis- 
ar.s  an:  -  tr-r.  *  cation  procedures.  The  players 
eir  ov  r.s  (corsaeanJ  center? i  and  the 
:c:  the  ::rs:  rsc-*e.  Each  player  plots  the 
is  ovr.  t  ~ r.  his  plot.  By  raeam’  of  sound- 
s ,  he  reicr-s  hi  f  speed  and  the  coordinates 
or.  at  '  "c  f»rd  of  the  acve.  He  states  if  he 


.  5  p r  "•  reed : r. g  o r  t he  s u rf  ace,  subtae rged ,  or  at  snorke  1 
dept:  and  whet!  e:  he  is  using  sonar,  radar,  or  radio. 

If  he  fires  torpedoes  diring  the  aeve,  he  indicates  the 
o i - e  f  firing  and  the  coordinates  of  a  target  area. 


me  urpires  .monitor  the  saves  and  intentions  of  the 
players,  evaluate  contacts  and  torpedo  firings,  and  notify 
the  players  of  the  outcomes,  if  any.  If  a  torpedo  is 
fired  ar d  r.c  hit  is  obtained,  the  ucpire  tells  the  player 
wr.or  *  he  running  tore  of  the  torpedo  (aasuBsed  tc  be  five 
saves  has  elapsed 


Hex  ag  i  r.  a  1 


Systems 


The  u arse  beards  used  in  the  gases  that  have  been 
described  esc  loved  square  grid  patterns.  When  this  grid 
systerr  is  used  for  generalized  gases  in  which  the  forces 
are  permitted  tc  aovc-  only  frea  one  square  to  an  adjacent 
square,  a  force  nay  reeve  in  any  one  of  eight  directions. 
However,  if  it  roves  diagonally,  it  covers  about  1.4  tises 
the  distance  that  it  dues  when  it  aoves  vertically  or 
:>ur izcntal ly .  Hexagonal  grid  patterns,  on  the  other  hand, 
equalize  the  length  of  saves  between  adjacent  hexagons, 
but  restrict  the  possible  directions  cf  aover»ent  to  six. 


The  hexagonal  grid  system  has  not  been  used  in  Kavai 
War  dc liege  gases,  but  has  been  eosployed  by  the  RAKD 
Torpor at  ion  and  other  gating  activities. 
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mmk  War  College  -Chart  3ame& . 

Prio r  bo  the  c^s t ■  rfc r . »  Wir  II  &r3,  s t r 3 1 ;  -  7  2jres 
Wavs’.  War  Col  lege  were  roacerned  ch i <? f  I  .•  -it v  r.aval 
.  These  asses  ?  uru  1st  ed  the  strategic  err  ievsser. t 
of  'level  forces  rather  thar.  the  detailed  tactics  cf  cava", 
battles .  Wheat  the  aair.  bodies  closed  to  engage  the  game 
**fcs  ended,  or  the  force*  were  c rans  furred  tc  the  gac-e  board 
and  a  tactical  game  was  played.  In  ioae  ganes,  senior 
utudenti  commanded  the  divisions  and  squadrons  during  the 
strategical  and  tactical  plays-  junior  students  the 
individual  ships  during  the  detailed  play. 

Strategic  gases  embraced  relative! large  areas  of 
operet ions ,  mainly  definite  ocean  areas  and  coastal  regions 
in  the  low  and  middle  latitudes.  They  were  conducted  or. 
medium  or  bm!  1  scale  Jfercator  charts.  This,  type  of  pro¬ 
jection  was  normally  used  by  n*val  officers  for  navigation 
and  planning,  and  was  the  kind  of  chart  most  readily  avail¬ 
able.  It  was  sufficiently  accurate  for  the  regions  of  the 
world  in  which  the  games  were  played,  and  possessed  the 
ueeful  property  of  representing  any  constant  course  ct 
loxodrone  by  a  straight  line.  For  the  game  scales  erpl  eyed 
the  horizontal  parallels  of  latitude  and  the  vertical 
meridians  of  longitude  provided  a  convenient  -«nd  famiiar 
grid  system,  and  eliminated  the  need  for  a  game  beard  net¬ 
work.  Strategic  games  became  known  as  chart  gases  or  chart 
maneuvers .  Together  with  board  games,  they  corresponded  to 
what  were  known  elsewhere  as  map  games. 

Chart  games  wgrs  basically  one-map  games,  with  the 
ccatrcl  qrcsjp •  s  map  serving  as  a  replica  of  the  area  of 
Operations.  With  the  ex  cep  tier,  of  scouting  element* ,  the 
forces  'were  aggregated.  Forces  were  represented  by  syrbols. 
The  kinds  of  symbols  and  track  lines  that  were  used  were 
specified  in  the  rules  of  the  game .  Fuel  capacity  and 
expand! tures  and  other  planning  data  were  included  with 
the  rules  or  i^s’iad  separately.  Rules  for  detections  and 
1. 1  «■  11'  lit  1111  "ere  the  saeae  as  for  tactical  gases.  The 
director  was  allowed  to  select  weather  conditions,  but  the 
rules  iso teo  that  the  simplest  method  was  to  use  the  actual 
weather  conditions  prevailing  at  the  College. 
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■  ~e  :  .syerg  prep  a; 
man ion* ,  tattle 
v  i~c log  — e 


it  •  :  .  _ni_ntec  ac  yarding  t  tne  .  oca- 3  r.  x 

e:  -  ~r  -  :?:•■  ;  f  aggregate  forces  f  and  -.“/•ir 

c-  i*  ■»  '  •  .tie.  :ii*l  offices.  7  h e  d :  r e ~ t  : 

»:•  .  -  c*  •  *  *  rtf": %  *  —  3  ix  Hours  tvs  1  vs  hours 

:  .r  -*r  -r  •  h.  thought  appropriate .  The 

v  '  :  •  ' .  -•  :  toe  .  r  ter.de  i  aover^-nts  of  their 

sr-  t  it-r  .  *  liaison  officers,  poevaat  i  c  tubes, 
rt  ‘  t  r. •?  -  -  :  1  group .  The  ir tended  reverents 

:  r.  tt  •-  t':ol  gr  -  up  '  *  representation  of  the 

rat:  -  i  7  umpires  correlated  the  nr resents 
. r  s  -  f  the  ■  p; cf  i nc  for  ce 9  If  a  'cr.ta  ’t  v-r 

r  .rred  t  tat  eight  cause  a  change  ir.  the  move- 
tent.  or~  ;  f  ;  force  or  forces  or.  either  or  both 
:a~e  t ;  r-e  « s*  id  car.  red  to  the  ti.se  of  the  inter- 
«*  a.uated  .rtellig ence  transmitted  to  the  proper 
•ese  players  then  rade  ary  nodlfi cations  to  their 
desired  arc  notified  the  control  group  of 
. :  "  s  .*  >  ui  rooter  advanced  the  gare  tire  to 
rrt  arc  si  r,  until  it  tise  for  the  next 


:  a  r .  s>  *r  --  per  raps  a*-  the  result  of  a  sesse-ge  free 
-a  t r  1 1 1-  force  or  fox  any  other  reason  —  wished  tc 
'rani’:  ’is  sere,  he  contacted  the  control  group .  The  came 
tine  -as  advanced  tc  the  tiae  of  the  proposed  charge,  and 
the  r-ii  firat  for  ssade  . 

In  the  chart  2*ahe_  -ers  which  were  conducted  ir  the 
earl;  days  of  College  gas  i  r*g ,  ths  results  cf  engagements 
betweer  detached  sguadrens  were  decided  by  the  following 
tort  if  (pet- piece  evaluations .  If  two  forces  with  relative 
strengths  of  /  tc  1  engaged,  the  inferior  force  was  removed 
frost  the  gaa# .  >^.ar.  the  odds  were  ?  to  2,  the  lesser  force 

Tost  -ne-half  his  strength.  With  odds  of  4  to  3.  the 
superior  feres  dsfeatsd  his  adversary ,  bot  was  considered 
iite-ipabla  cf  carrying  cut  ay  large  operations  during  the 
remainder  cf  the  gacae .  The  langth  of  tilH  required  for  an 
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•ngegsaaeftt  was  determined  by  th~  i*pires.  ?h«  rules 
cover l ttq  actions  between  lesser  units  and  scouts  read: 

"If  an*or«4  vessels  eo»e  within  2,000  yards ,  or  ur,  armored 
within  4,000  yard*,  of  each  other,  fluid  repair,  withir.  these 
ditUnces  for  acre  than  an  hour,  the  action  -ill  be  decided, 
at  the  option  of  the  \sqpL  re,  by  the  relative  number  of  points 
si  which  each  vessel  is  valued.’*^  The  fighting  values  of 
the  various  .  .pa  vara  siniier  to  those  shown  m  Table  c-4. 


r 


Table  4-4 


f  •  « 

fighting  Values  of  Ships  1 1 
- - - 


Tlas» 
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4—  ■ 


ightir, 
ir.  Pc 


•t  Value 
•  •  ts 


!  Battleships 
■  kracrad  cruise;-® 


iTruisers ,  i'iret  class 
|  Cruisers.  second  class 
|  rfom.t©rs 
\  Sasdsoats 
|  Patt  Scoui« 

$*s$iroy*2  t 
fotpedc  Boats 
toeped©  Sttflfeoat* 


A 

S 

r 

M 


J _ 


4 

i 

-  &  * 

.  „  #  * 


L 


♦The  Sifhtinq  value  of  acr,_ tors  at  sea  is 

deetroyars  have  %  tamxUrm  value  cf  7 
(night  or  thick  weather)  ,  sad  a  minimm  value 
of  2  (day  mod  clear  weatfier)  .  The  oasis*®.  and 
si&Jjsap  mluaa  Cor  ‘orpedo  gumbo  its  aru  the  sasce 
r#  for  torpedo  das txoyor?  ?  the  raises  for  torpedo 
boats  lure  ?  ead  l,  respectively 


*&fcfe  £fe*  latzvdteoti'Ti  o£  fire  effort  table*  and  the 
rt$m&W>&9Z$Gm  of  Ms»  life  values  of  shift*  in  £  -tui  of  14 
&M&  fcite,  &aM«»  of  £i&tis*g  vm Item  i»  tanas  of  points 
IW  as  larggar  »£*'.-*#  asMWMPHtea  dasmaw  La  atra- 

tagi-c  yaga**;  t8»*  the  ?mw»tear/i  of  opposing 

$b&mb  tx&icyeg  astiwsB  tactics  nod  ^plying  the  dame 


-v 

i 

f 
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■  * '-  5  '3-  f£se,  or  by  the  free 

r  ^  -  -■  :-r::c:2x  and  organizational 

-  '  " --  '• '  -  :  s  .  Cell e^e  cha rt - gaming 

r  ;•  :  it: leniently  by  each  cf  the 

;  i e  par*  -  e  n t  s  t  C  iccnanh  and  S.t  a  f  f  ,  Naval 
Niv?.‘.  tl-.:  r-  ;rse*!  to  ©eet  their  own 

irer-.  *- 5  .  're  :i  each  cf  the  resulting 

icnrei  briefly  in  the  f c  1  losing 
5.  T '  •  r  ;e  =  ::r:p ticne  are  followed  by  brief 
f  •  :  tve  r any  nano  a  1  ganes  conducted 


.5  ;are  rgest _ t -ted  the  final  phase  of  the  last 
:  ■ -r  . ■  vr  i  rtaff  ler  5  r  tree,  t  *  «  eperations  problem  of  the 
a -if'-.  .ear.  I*  -  a  -  i  tve- sided  --  Green  versus  White  — 
•  '  r  2  *  *?  '  .  -  ;i-“  :  r.-*c  1  ;  no  the  ;  oi.nt  and  combined  opera t  ions 
±  ervires  and  several  rations. 


:r  :t  rally,  tve  ctude:.tr  -were  divided  into  three  groups: 
'r  Stiff,  a  White  Staff,  and  a  small  Problem  Incell  i- 
>-■- Setter  Troup.  Trv-  first  two  groups  prepared  the  opera- 
ti -r.il  clans  for  the  or  respective  sides.  During  the  real  - 
--  r  1  ;  *:re  spar,  represented  by  this  planning  phase,  the  two 
op  pc  s’,  r.  p  staffs  could,  within  the  restrictions  imposed  by 
their  directives  free  higher  headquarters ,  order  certain 

never  er  ts ,  initiate  reconnaissance  flights,  submarine 
:r  r  . c  ere.  The  nersbers  cf  the  Problem  Intelligence  Cen¬ 
ter  ncritrrei  and  recorded  such  force  aoveaents  and  ir.tel- 
.  -e  activities,  and  furnished  information  that  was 


•The  Naval  Cocarand  Course  Department  was  established  in 
This  department  conducts  an  atuvial  co»arse  for  approx¬ 
imate  ly  twenty- five  senior  naval  officers  of  allied  nations, 

I r  April  196  5  the  names  cf  the  Kaval  Warfare  Department 
an:  J-acard  an J  Staff  Department  were  changed  to  fchool  of 
Naval  warfare  and  School  of  Saval  Command  and  Staff  respec- 

1 1  -civ . 


boepatibl*  witv  the  recotnaissar.ce  and  i  - recc r.r.aissar.cv 
efforts ,  4r<d  that  stimulated  decisiocc  arid  furthered  the 
purpose  of  the  game.  Tne  probie®  director  ached  as  the 
nejet  higher  ccan&nd  for  both  sides,  and  rv.led  or.  ar.v 
player's  requests  for  additional  forces  and  support. 

When  the  plans  for  both  sides  were  prepared,  reave 
students  frees  each  planning  staff  and  the  raenber s  cf  the 
Froblen  Intelligence  Center  were  assigned  to  the  control 
group.  (Their  detailed  knowledge  of  concepts,  plans  ,  and 
pregaaae  activities  greatly  facilitated  the  conduct  of  the 
gaane.)  The  regaining  students  in  the  planning  staffs  were 
organized  to  play  the  game. 


The  control  group  was  headed  by  a  director  and  two 
assistant*,  one  responsible  for  White,  one  for  Green.  Ctr.er 
assert  were  organised  into  four  aspiring  tews :  naval,  ur, 
land,  and  logistics;  and  an  administrative  section.  The 
naval ,  air.  and  land  t easts  evaluated  interactions  in  thei: 
respective  sphere#  of  interest ,  prepared  intelligence  and 
operational  suessaries ,  recorded  the  history  of  each  neve 
free  their  viewpoints,  and  noted  any  lessens  revealed  by 
the  game.  The  logistics  taass  psonitored  constraints  imposed 
by  logistic  factors,  and  recorded  the  effects  of  logistic 
'XfflfideratioQC  upon  the  decisions  and  actions  of  opposing 
sides. 


The  administrative  section  received  the  intelligence 
ini  operational  wearies,  the  histories,  and  the  'lessen ~ 
learned*  frte  the  four  aspiring  teens.  Its  menbers  elis- 
iaated  daplicatiopj  and  resolved  diiaepaiKic#.  They  pre¬ 
pared,  produced ,  and  distributed  consolidated  operational 
rUd  Intel  1  i genre  seearies  to  the  players,  and  maintained 
a  history  of  the  gate  and  a  record  of  the  lessons  that  its 
play  disclosed.  This  group  maintained  a  record  of  the  mes¬ 
sage  traffic  between  player  staffs  and  between  the  players 
the  control  group.  In  addition,  s cone  of  its  members 
recorded  the  information  on  the  large  maps  that  were  dis¬ 
played  as  appropriate. 


fla  gaste  was  a  three  map  game.  The  auditorium  of  Sires 
gall  was  used  as  the  gs*e  room.  Three  identical  large  maps 
of  the  ares  of  operations  were  fastened  to  the  sliding 
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-v-  ::tcr  i  ur ,  one  eacn  for  :*r-?cn 
i  :  :  t  e  control  group.  y.ediur- 

s~a  .  1 -s oiie  transparencies  of  the  area 

-  ;e  ;  t -ve  participant  s  .  The  players 

-  ".e :  different  roots  in  acTcriar.ro 
■'*rar  :  organizations. 


asseri lei  :n  the  game  roor,  and  the 
-.it  subordinate  commanders  briefed 
e;r  concepts  and  plans.  Then  the 
T  ~  rc  o^  s .  and  the  white  side 

•r.t:.  r.g  concepts  anc  plans.  The 
1  ±r. s  provided  the  director  with  the 
ie  :  to  determine  the  length  of  the 
was  announced,  the  players  indicated 
forces  on  the  paper  waps  *nd  on  the 
-ere  sent  to  the  g*— r  The 

petted  fro©  an  overhead  protector, 
r  the  naps  cf  the  respective  sides, 
er? d  the  care  :oo»  and  each  force 
t f  his  staff,  described  his  inter¬ 
red  the  large  saap  shovi  Gr^on  s 
displayed.  After  the  briefing  by 
ed  to  its  rectus  and  the  White  side 


tve  rare  rear  and  presented  its  case. 


-:nt:  1  rr  t  _y.  ~cri  el  ated  tnc  raovessents  for  the 
:  sides  by  laying  the  paper  aaps  over  each  other. 

;-:.5 1 dered  the  soundness  of  the  plane,  the  seans 
t~  •■xecotr-  t her.  and  attempted  to  arrive  at  creditable 
-^5  chat  would  serve  best  the  objectives  of  the  game. 

F  •'  1  >mg  the  ustpire  evaluations,  the  tracks  and  actual 
.  -a*:  ns  of  the  forces  at  the  end  of  the  stove  were  plotted 

z n  t“v  vrntroi  group's  rap.  Intelligence  and  operational 
s  unit  a  r  i  e  s  were  prepared  and  distributed.  The  forrer  con¬ 
tained  .r.fomaticr.  of  enemy  forces  and  activities:  the 
latter  ~w-n-si.de  losses  and  gains,  and  the  situation  as  it 
existed  a*  the  end  of  the  raove.  Upon  receipt  of  the  suit— 
-aries.  the  players  sade  a  new  estimate  of  the  situation 
ard  ere pared  for  the  next  rove .  The  game  cycle  began  again. 


This  &ar«u a  1  :ane  was  adapted  to  p 1  a- •  cn 
and  conducted  or,  that  simulator  until  19€S. 
a  new  pj .arming  exercise  replaced  the  operat¬ 
or.  which  the  gace  was  based.  It  is  planned 
tvc  separate  one- tided  S*FK£  garc  s ,  eac.-  ir.  a 
area  of  operations,  in  support  of  this  plant 


In  1  96  6 
or.s  probler 


•ms 


The  School  cf  Naval  warfare  Strategic  3aee 


^his  game  sirulates  o  global  political -r:  lit  ary 
er.v •  rcnmer.t  in  which  twc  major  powers.  Blue  arc  Purple 
are  attempting  to  implement  and  support  conflicting 
national  airs  ar.d  policies.  It  is  a  two-sided  educational 
game  with  the  emphasis  on  decision-making  at  the  national 
level.  The  players  represent  the  heads  of  the  two  govern¬ 
ments,  key  cabinet  posts,  and  high-echelon  military  com¬ 
manders;  the  control  group,  other  Blue  and  Purple  govern¬ 
ment  agencies  and  military  commands,  other  national  govern¬ 
ments  and  the  United  nations. 


It  is  a  manual  and,  in  general,  a  continuous- t ire 
game.  Gne  hour  of  real  time  usually  represents  a  day  of 
game  time.  A  game  lasts  about  three  working  days,  and 
covers  approximately  three  weeks  of  game  time.  The  area 
of  operations  is  depicted  on  am  outline  sap  of  the  world. 
Hap  sections,  overlays,  and  fores  are  provided  tc  facil¬ 
itate  the  mechanics  of  game:  data  cards  and  information 
about  various  countries,  treaties,  etc.,  to  assist  in  its 
conduct  and  control. 

Initially,  the  game  was  called  the  Naval  War  College 
Strategic  Game,  later,  the  Strategic  War  Game  (SWG) .  The 
first  play  took  place  in  May  of  1955.  Since,  one  or  sore 
plays  have  been  conducted  each  year.  These  plays  -ere 
conducted  in  Pringle  Ball  until  1960.  The  1961  and  follow¬ 
ing  games  utilized  the  spaces  and  communication  facilities 
of  the  HEMS . 

Por  the  1956  play,  a  comprehensive  set  of  rules  was 
prepared.  The  set  was  divided  into  three  models:  the 
ocean  model,  the  theatre  model,  and  the  zone  of  the  interior 
(the  Blue  and  Purple  homeland)  model.  The  latter  was  fur¬ 
ther  divided  into  three  submodels:  a  combat  submodel ,  an 
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:  ~  - : ary  forces  and  facilities 

:r. i  subocdel  considered  the  possible 
?rti'r.s  within  its  own  sphere  of 
grcup  -as  organized  into  two  divi- 
*.r.d  xcpiring.  The  aspiring  division 
-r  sections,  ocean,  theatre,  zone  of 
“tics.  A  punched  card  systesc  was 
roc:  rd-neepir.a  and  in  the  raking  of 


;  t  i-  .  .  pares ,  the  high-speed  computer 
« ashf"  :t "i  'diversity's  Logistic  Research 
i  tc.  test  the  logistic  feasibility  of 
and  -  .  :■  temr.e  residual  capabilities . 

only  tires  that  the  College  used  computer 
its  canes.  The  Cel lege  and  the  research 
connected  by  a  paper- tape-to- paper- tape 
r.r  ever  leased  lines. 


F  11  swing  the  1?'“  game ,  greater  efqphasis  was  placed 
t  r  *•  pc  literal  aspects  of  the  g  are,*  and  the  rules  were 
replaced  gradually  by  general  procedures  covering  cold-war 
pci:’-  i  r  1 1  and  nlitary  maneuvers ,  and  limited  and  general 
■a:  ".tn:  cr.s.  While  there  cave  been  various  changes  in 

centre!  group  organization  ar.d  procedures  and  the  number 
f  pares  conducted  each  year,  the  general  concept  of  the 
7 are,  as  described  below,  has  resained  fairly  consistent. 


•;ne  of  the  purposes  of  political  gassing,  as  noted  by 
Dr.  B.oo-sfieid.  *  ...  is  to  demonstrate  in  a  fairly 
unforgettable  way  the  variety  of  factors,  subtle  and 
ursubtle  which  go  into  the  formulation  of  strategic 
derisions.'  He  then  goes  cn  to  observe  that  ’This  is  of 
particular  value  to  a  military  officer  whose  environment 
ir.  the  course  of  his  training  and  ir.  the  earlier  years  of 
his  career  does  n  t  often  reveal  the  actual  weight  oi 
political,  econocaic,  and  ether  non-military  factors  in 
decision-making  or  assign  to  them  a  dominant  role  in  the 
r.a  .icral  policy  structure.  " 


During  a  strategic  planning  study  that  .aits  for  tvo 

one  half  months,  the  students  of  the  School  or  Naval 
Warfare  are  divided  into  a  number  cf  Blue  and  r umic  Staff?. 
5ac«  staff,  utilizing  previously  developed  student  Nat;  -,:na; 
Strategy  Paper?  vhich  set  forth  national  policy  and  goals, 
prepares  a  Joint  Strategic  Capabi  I it ies  Plan  and  supporting 
plans  for  cold,  1  imi  ted ,  and  general  var. 

At  the  end  of  the  planning  study ,  four  set?  of  opposing 
plans  are  selected  so  that  an  equal  nurdt or  independent 

gases  can  be  conducted  by  four  different  teams  of  opposing 
Blue  and  Purple  players .  The  Blue  and  Purple  plans  that  are 
chosen  and  matched  for  play  are  picked  to  provide  the  part ir- 
i  Hrnts  of  each  gasne  vith  a  maxim*:  number  of  situations  re* 
qnirifig  decisions  at  the  national  or  near-national  level. 
StadfOti  froc  the  planning  staffs  are  either  assigned  to  a 
Stfidttt  Governaefit  or  to  the  control  group .  An  independent 
oootro i  group  is  organized  for  each  game. 

The  Director  of  the  Strategic  Planning  Study  selects 
one  student  fra*  each  of  the  four  Blue  gassing  staffs  to 
act  a*  President,  and  appoints  one  in  each  of  the  four 
Purple  planning  staffs  to  an  equivalent  position.  The 
Student  heeds  of  state  organize  their  groups  of  about  ter. 

S Miller t ? .  into  skeletonized  top- echelon  governs*!. til  struc- 
turns  — *  civilian  and  eilitary  —  that  reflect  similar 
structures  in  the  countries  that  they  represent.  Thus, 
each  Blue  President  appoints  personnel  to  cabinet  posts , 
the  Wstional  Security  Council,  and  J~- in t  Chiefs  of  Staff. 
Ttdfc#-  Bert  of  student  organization  helps  insure  full  part  ic- 
ipa tiers  by  all  players  in  all  decisions.  In  addition,  one 
officer  fro®  each  playing  tea®  is  assigned  as  the  secretariat 
of  that  tea®  to  check  all  incoeing  and  outgoing  messages. 

The  personnel  in  these  jobs  are  changed  daily. 

A  control  group  consists  of  two  officers  from  the 
faculty  of  the  School  of  Baval  Warfare  and  approxieateiy 
fifteen  students.  It  is  composed,  essentially,  of  four 
sections.  One  section  consists  of  the  tvo  faculty  officers 
ami  students  fro®  opposing  student-planning  groups.  This 
section  is  concerned  vith  tbs  overall  control  and  conduct 
of  the  gaee.  Bach  of  the  asebers  of  a  second  section  is 
aoeigned  an  area  of  the  world,  and  the  responsibility  for 
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t  ar.i  assessing  :.:e  situations  and  interactions 

'i:  in  that  area.  The  third  section  handles  message 
nr  and  a  fourth  maintains  liaison  with  the  opposing 

?r,  t  g  tve  rrurent s  . 


7  •  rer.eral  s itust  icr.  describes  developing  hypothetical 
situations  to  a  ocint  two  years  in  the  future.  Theae 
u.tuoti  r.r  are  designed  to  allow  student  governments  to 
irpletcrt  their  previously  prepared  policies  and  plans. 

•  a -t  tcr.tro.  group  also  develops  and  issues  additional 
' y 1 1  situations  to  further  stimulate  decisions  and  actions 
-- ;  -  -  7-'  i  r  rsspsctivG  oppo  siig  student  governments . 

:v-  of  the  four  gasses  are  conducted  simultaneously,  and 
then  upor.  their  completion,  the  second  two  are  played.  For 
each  set  of  two  gases,  each  of  the  four  student  governments 
involved  are  assigned  three  SEWS  command-center  spaces,  one 
:f  which  serves  as  a  eofsrsunicat ions  center.  The  HEWS  umpire 
urea  is  divided  into  two  sections,  and  one  is  assigned  tc 
eocr.  of  the  two  control  groups.  A  send- and- receive  tele¬ 
type  machine  is  installed  in  each  student  government's 
cccrrur.i  cat  ions  center  and  in  each  control  group's  work  area, 
deposing  student  goverrreents  can  only  coemrunicate  with  each 
other  through  their  control  group. 

Turing  the  play  of  the  game,  the  student  govemnent* 
act  and  react  to  the  changing  world  situation  in  accordance 
with  their  previously  established  national  objectives, 
policies,  and  plans.  The  control  group  monitors  and 
assesses  the  opposing  strategies  and  actions ,  furnishes 
the  results  ir.  appropriate  terms  and,  if  necessary,  initiates 
additional  situations  to  keep  the  game  moving.  At  the  end 
of  play,  each  game  is  critiqued  by  both  faculty  and  students. 

Naval  Conmand  Course  Manual  Game 

The  Naval  Command  Course  conducts  several  war  games 
each  academic  year  in  support  of  its  curriculum  for  allied 
naval  officers.  These  games,  with  one  exception,  are 
played  on  the  HEWS .  The  exception  is  a  manual  game  which 
serves  to  introduce  the  students  to  gaming  techniques  that 
say  be  of  use  in  their  countries.  It  is  played  in  the  office 
spaces  and  auditorium  of  the  Hava!  Command  Course. 
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GafciiK;  equipment  includes  ga sae  clocks  for  the  control 
players,  an  intercewisunication  system,  ar.d  the 
fMoal  plotting  devices,  for®-?,  and  status  boards.  .  Moves 
•k*  subkitted  on  special  plotting  sheets  which  are  con- 
saorted  to  vievgraph  transparencies  by  a  photo  copier  for 
projection  on  a  Master  Plot  in  the  aspire  Area  located  ir. 
the  Mavel  Oo— mad  Course  Auditories.  The  rules  are  general 
ip  nature,  and  are  explained  verbally  to  the  players.  Utr— 
pire  evaluations  are  in  accordance  with  the  free  method, 
although  the  control  group  is  provided  with  certain  data 
that  can  be  used  as  a  guide. 

The  play  of  the  game  is  usually  divided  into  two 
phases .  a  movement  phase  which  ends  when  the  ra  3  o  r  forces 
ar*  within  striking  distance  of  each  other,  and  an  engage- 
MlMlt  phase  daring  which  the  major  forces  are  in  action. 

2b  the  former,  time  is  treated  as  a  discrete  variable,  and 
both  player  decisions  and  umpire  evaluations  are  of  the 
set  piece  variety.  The  lengths  of  moves  are  determined  by 
the  director.  In  the  engagement  phase ,  time  is  considered 
both  as  a  discrete  and  as  a  continuous  variable,  and  set- 
piece  and  encounter  type  decision/,  and  evaluations  are 
made.  All  moves  are  for  twenty- four- hour  periods  of  game 
time. 


Upon  receiving  the  opposing  plans,  the  control  group 
analyses  them  and  determines  the  probable  length  of  time 
it  will  take  the  major  forces  to  get  into  action.  The 
director  divides  this  period  into  two  or  three  convenient 
moves,  mod  calls  tor  the  first  move.  T he  commanders  sub¬ 
mit  plotting  Asets  and  supporting  data  to  describe  their 
Intent  loos.  Opposing  moves  are  analyzed  by  the  control 
ftwp,  interactions  evaluated,  and  the  results  made  known 
to  tbs  players  in  the  form  of  reconnaissance  reports, 
losses,  damage  inflicted,  etc.  The  commanders  modify  their 
directives,  if  necessary,  and  make  the  sbeond  move.  This 
cycle  is  rsp sated  until  the  noverngnt  phase  is  completed. 

For  As  second  phase  of  the  game,  the  cosmanders  sub¬ 
mit  their  moves,  and  about  0900  the  game  clocks  are  started 
St  eight  times  reel -world  time.  The  control  group  issues 
certain  intelligence  —  for  instance,  information  on  the 
progress  of  land  battles  —  on  a  periodic  basis.,  perhaps 
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e  sv^ry  eight  hours  ot  game  tl m;  information  on  other 
■  erts  at  the  time  c£  their  occurrence.  If  the  flow  of 
ir.tel  1  net.  .re  indicates  t  r.  either  oo— tender  the  need  for 
-  re-estirati:  ?f  twe  situation,  g— e  clock*  may,  at  the 
1..  5i  ret;  or  cf  the  direr^r,  be  either  slowed  or  stopped 
*- -  *  r  re  ---render  and  his  staff  sufficient  tine  to 
c a  a  ietis.tr.  Should  such  a  decision  result  in  eod- 
:  r' i  tar  i  -  os  -  ’hi  tricirai  plans,  th  ;  players  infora  the 
:rtro.  grout  of  their  new  inter.tio;  s  by  means  of  the  inter  - 
itTini  fat  icr  system,  and  send  revised  moves  via  messengers. 

When  the  tart-  has  pr*>  teased  through  a  twenty- four  hour 
period,  the  play  ended  for  the  day.  The  control  group 
crepares  sxuanes  of  the  game-day ’  s  operations  and  brings 
*  he  master  of  up-to-date.  The  summaries  are  issued  to 
the  players,  ar.s  discrepancies,  if  any,  between  player  and 
rcntrol  group  records  are  adjusted.  The  "  r— is  riders  and 
their  staffs  prepare  their  plans  and  moves  for  the  next 
jaae-day,  arid  aufacit  them  to  the  control  group.  Play  begins 
again  about  399C  of  the  next  day. 

JCS  Politico-Hilitarv  Desk  G— mm 

For  t  number  of  years  between  the  two  world  trars , 
pc litioal -military  games  were  conducted  in  Getvsny.  The 
participants  in  those  games  included  representatives  of 
the  vrehraacht ,  political  institutions,  business ,  the  arma¬ 
ment  industry,  and  the  Propaganda  Ministry. 3  Based  upon 
techniques  developed  at  the  RAM)  Corporation,  a  political- 
military  g me  was  condv^ted  at  the  Massachusetts  Institute 
of  Technology  in  i960 . *  The  players  in  this  game  included 
senior  specialists  in  and  out  of  govern—  nt . *  Similar 
gardes  are  conducted  by  the  Cold  Mar  division  of  the  Joint 
War  Games  Agency  of  the  Joist  Chiefs  of  Staff.  They  are 
referred  to  as  JOB  Politieo^Kllltsry  Desk  games.52 


♦Student  participation  g—  ere  also  conducted  at  NTT 
and  other  colleges  la  the  teething  of  fosoig*  policy, 
strategy  end  international  relations. 
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Qotd  War  1  -  v „s  i  or. 
of  £i  ciais  front  the- 
Dtpartscr.t  cf  Zafer.se 

departments  3rd  iq«rc 


1 1; a ry  *•  x >  3 as^e s  ax e  iRitist e-d  fry  the 
the  Joint  War  Janes  Age  re™/  or  oy 
*t£  House  Staff,  Department  cf  State. 

Joint  Jhiefs  of  Staff,  ar.ri  ether 
zes  They  are  played  ir.  the  Pentagon 


to  assist  ir.  the  analysis  of  national  oolicies  and  plans, 
and  to  provide  the  participants  with  an  insight  into  t>^s  — 
sible  future  ocrtinaenc res . 


The  getfira*  situation  or  scenario  is  prepared  by  the 
**ar  gmaer-  ir.  the  Joint  War  Gasses  Agency  vi.tr,  inputs  and 
assistance  f roe  all  interested  agencies.  The  scenario  is 
designed  to  provide  a  plausible  sequence  cf  events  building 
t:  i  future  crisis  situation.  one  that  will  lead  to  an 
examination  of  national  objectives ,  stimulate  new  ideas, 
and  -jo  on. 

The  participants  are  civilian  and  military  officials, 
analysts,  economists,  and  others  involved  in  actual  day- to¬ 
day  political -military  prcbless*.  Sometimes  non-government a 
experts  f roe  various  fields  participate  as  players  or  as 
jankers  of  the  control  group.  The  participants  are  divided 
into  a  control  group  and  two  or  more  teases  cf  five  or  six 
players .  The  player-tea**  discuss  possible  strategies, 
then  confer  with  teams  of  sore  senior  officials  who  can 
devote  only  a  short  period  daily  to  the  game.  The  moves 
are  written-up  by  the  players  and  passed  to  the  control 
group.  The  control  group  evaluates  the  actions  of  the 
opposing  teases,  updates  the  situation,  and  provides  intel¬ 
ligence  tc  the  players.  A  game  lasts  about  four  to  cut 
days  and  is  followed  by  a  critique.  The  scenario,  messages . 
and  other  material  compiled  during  the  game  and  critique 
are  distributed  to  the  players  for  further  analysis. 

The  gases  are  purely  manual  gases  although  the  Ooaputsi 
Branch  cf  the  Cold  War  Division  is  developing  submodels  to 
provide  computer  assistance.  Same  jtnes  have  utilised  a 
remote- pi ay  technique  similar  to  that  need  at  tbs  saval  war 
College  for  Fleet  games .  Ths ■  s  gw  a  podt  ooacurrant 
participation  by  officials  in  Bur  ops  and  Washington.  52 
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V 


the  *ar  Gasses  Division  of 

:  eve  1  _>pe*ent  Center,  Karine 

r».;a.  It  is  the  onlv  same 
2t 


*-'ar  C-a~e  is  a  hand-played  ga»e .  It 
f  .£.  ilue  --  free-play  closed  game. 
o~  *1.  to  -sc  previously  described  in 
*  is  r  rr.ee  med  chiefly  with  the  de¬ 
er-  arc .  f ror  tost  of  thee ,  because  it 
a.  . r.a*.  ..re  It  is  similar  in  sany 
i  :  a  1  type  of  educational  gasses  used  to 
- -t  <aap 1 : ys  sere  detailed  rules  and 
■  fires.  The  Karines  call  it  a  researd' 


:  i  1  ;•  :  •  £  i  three  -  react  gacrW*,  end  large  scale 

'  .  :  ’  r  „  r  :  .  'CC  raps  are  used.  Forces  are 
represent* :  r.  rap  pins  of  various  sizes,  shape** 

5.  it  if  :  tine- step  gaae .  Moves,  or  garse  inter- 
a  1 1  .  rep  revert  thirty  minutes  cf  real  tia*.  Due 
"V  ::eta‘.r  that  are  cons idered  and  evaluated  in 
f  *  i  h  •  rigid  r -les  and  procedures ,  a  single  neve 
-  -a/  „r  1  roe:  to  coacplete. 


*.  : ar-e  .-=  conduct ed  by  two  opposing  teams  and  a  central 
.  T“e  ~us ternary  pregasae  procedures  are  followed,  i . e .  , 
a  ■  *  .  rt  situation  .  s  devised,  and  general  and  special 

~ c  prepared  The  control  group  examines  carefully 
t  •  e  >r-t  a.  .  ec  rules  arc  when  desirable,  adapts  soce  of  them 
t;e  specific  purpose  cf  the  s  .tsru  1  at  ion .  Thus,  rules 
'.e aspects  cf  the  simulation  that  are  not  pertinent 
t-e  pa: titular  situation  may  be  aggregated:  those  dealing 
-  tc  pert  inert  aspects  might  be  revised  to  include  sore 
i  e :  c  .  .  c  procedures  than  had  previously  been  corapi led ,  and 
a  ;i dll.  c na  1  or  upd at ed  dst a  provided  . 

T'-er®  are  two  player  tecuas.  The  Blue  tear  reprasents 
tv;e  'cmar.dir.g  officers  and  staffs  of  a  Marine  Corps  force, 
e  ding  upon  the  praties,  this  force  eight  be  an  infantry 
lili on,  ar.  amphibious  force,  etc.  The  Red  team  acts  as 
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.  i*» 


SB* 

the  operands  re  of  ar  appc-eing  military  erg  an  rat icr..  *her,  4# 

wuropnate  to  the  probi*®  being  analyxsd ,  tn*  Blumt  teas 
uses  Marin*  Corp*  doctrine;  the  Rod  tew,  insofar  a* 
practicable.  th*  tact  c*  a&d  organization  of  the  force 
th#j-  represent.  Bowfcver,  »■*  in  »  real  ar.rld ,  opposing 
cosw*w*sr»  ctre  grated  the  sa»*»  latitude  in  staking  deci¬ 
sions  as  tfsy  aou'd  have  ir.  a  similar  rsal-vorid  situation. 

k  cirtgi®  ulayeic  nay  represent  a  r.vwber  of  echelons  :f 
cooBSfid.  For  instance,  he  sight  act  as  a  legiMteJital  cos- 
Bwn<!5ar  ^ev«r*l  battalion  c  ••ssM.srders .  a  number  of  eexspany 
ccir«AfxScrs .  and  so  on.  Playing  so  swmy  separate  and  dis¬ 
tinct  roles  raquir  «  imagination  and  cental  diacipiine  or. 
the  sart  of  each  pi/iysr  and  caraful  son itor ing  and  assess- 
asst,  by  *Jw  oontrcl  gro^.  Thus ,  if  a  player,  m  hi*  role 
as  a  u*ttsuia«  cos&®fcod#r .  posse#*®*  intelligence  that  a 
platoon  coaswtftdsr  would  not  receive  for  two  hours,  then  *s 
e  platoon  ©owBswsdsir.  b®  «~*3  as  if  he  did  net  posses?  this 
inforsatior  .  *a%  order  that  s  olayer  issues  a*  a  61. ’is- on 

ooaswndar  ®*  .<nt  not  reach  hi*  ir,  his  capacity  a  battalion 
oansasMSsu  tar  a  uwslJcr  of  hours  that  1a  specified  by  the 
control  greqp  in  au^oordaac*  with  the  rules  ,  B®nce  he  does 
act  reafvond  to  the  order  at  the  \o.,cr  level  untii  the  appro¬ 
priate  t  mat  h&a  alapssd. 


%  gaa^e  is  riot  played  to  the  bitter  *?id;  it  is  stopped 
whs#  it  ia  o&gtidsrad  to  have  achieved  it*  purpose .  and 
sufficient  data  hmva  boas  compiled  for  araiysis  and  study 
and  t)s*  pr^sphration  of  a  report.  In  general,  «  gaae  i» 
player'  but  once .  although  aortior.r-  of  a  :?nr**  say  he  re¬ 
plays#  sever??  tinea  i®  order  he  provide  sore  weaning  fui. 
in?ors*tUsft  ox  a  r*c*go  of  possible  result*. 


yu.’gyrfflt.  i#  ?t»- lerjyd  with  the  details  cf  ground  war¬ 
fare.  It  la  m  analytical  two-3ided,  t&r-*e-roo«.  ccesputer- 
weeistarf  yys*  nlsywd  at  the  hroy  division  a~d  i.erer  levels. 
Mbvws  uasoslly  rsprMMiei  case-half  hour  of  real  ties  and  re- 
pint  aMscgt  a*,g§it  brntca  to  make .  aeeees,  and  disswinat* 
tfce  melts,  the  area  cf  operations  is  -^presented  by 
l«23,O0e  seals  mapei  f&rcss  are  sinalatsd  by  pieces  of 
vericsis  ^sa^es a,  else*  and  ociors.  ha  in  eoee  01  the  ear*  i»r 
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manual  games,  the  .  .  .  ta<jk  of  learning  th«  rsquirod 
shorthand  is  formidable. 

Thu  game  w«*  developed  by  the  fc*  a  ear  eh  Analysis 
Corporation  as  i  research  tool  for  evaluating  tactical 
situations,  and  as  ar.  experimental  game  for  devising  and 
testing  tactical  gassing  methodologies.  The  military 
ingredient  is  injected  into  the  game  by’  retired  military 
c if icers  who  act  as  consultants  and  playera.  Civ'lian 
analysts  design  the  models,  act  as  assessors,  and  conduct 
the  post  game  analyses. 

THEATERS  P I  El  is  a  theater- level  coaqputer -assisted 
manual  game.  It  vas  also  designed  by  the  Research  Analysis 
Corporation.  The  purpose  of  this  game  is  tc  *  .  .  .  study 
selected  problems  concerning  the  employment,  strength, 
stricture,  *jr.d  support  r egruiresnent®  of  Army  forces  at  the 
theater  level  ar.d  in  varying  ccnfl.ct  situations.*  It  is 
<*»  three- roc*  game,  and  each  of  the  taming  rooms  is  equipped 
with,  rear  view  prelection  screen?  for  displaying  the  gams 
situation  on  amps  and  overlays. 

Honopoloqs . 3  5 

Monopologs  is  a  manual  game  that  was  designed  to  sim¬ 
ulate  a  part  of  the  Air  Force  supply  system.  In  this  game 
a  single  player  acts  as  a  spare-parts  inventory  manager. 

If  a  group  plays,  a  number  oi  games  may  be  conducted  simul¬ 
taneously,  with  each  person  playing  the  role  c  the  inven¬ 
tory’  manager  ir  his  own  individual  game.  In  No  opologs, 
a  player'  j  miasico  is  not  to  exert  political  or  economic 
pressure  or  to  dep  ioy  military  forces  or  engage  an  enemy, 
but  to  satisfy’  a  fluctuating  demand  for  a  specific  spare 
part  at  the  lowest  cost.  It  is  a  military  game  only  in 
the  sense  that  it  deals  with  a  military  supply  system. 
Actually,  Monopoio-gs  *  is  concerned  with  the  universal  prob¬ 
lem  of  inventory  as  a  whole,  both  military  and  non-military t 
how  to  put  the  right  supplies  in  the  right  place  at  the 
right  time,  and  at  a  minimum  cos t . * ^ 

The  game  was  devalued  about  1955  by  tnc  Logist.ce 
Department  of  the  RAED  corporation  as  a  by-product  of  a 
study  aimed  at  building  a  mathematical  model  of  the  Air  Force 
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WWply  syet on.  It  hM  undergone  several  amplifying  revi- 
alasas,  baft  its  basic  pmpose  and  f  r  vwnrirk  have  not  beer 
t&tSKSil.  It  has  b—a  flayed  by  military  officers,  indus¬ 
trial  iMp1iB|e»B ,  and  1MD  personnel. 

Iks  fans  is  one- sided ,  and  is  conducted  chiefly  for 
•dacational  purposes,  It  is  concerned  with  one  depot  and 
fine  identical  two-vi»g  bases.  The  depot  is  the  wholesale 
distributor!  the  bases,  tht  cons  users .  A  rigid  net  hod  of 
tvslstticirtli  eeployed. 

The  spare  part  with  which  a  player  deals  is  a  Hypo¬ 
thetical  hi^h-nlM  airframe  cceponent  known  as  a  ‘widget.' 
There  is  one  widget  in  each  of  the  bonbers  located  as  the 
five  bases.  It  is  necessary  to  replace  widgets  when  they 
wear  sat,  cr  if  they  prove  to  be  defective.  In  the  latter 
csss,  they  can  be  repaired  at  the  depot. 

rriesr  to  the  gasae,  a  player  is  supplied  with  the  rules 
of  the  pm.  These  specify  the  cost  of  widgets  —  $1,000 
0p£(|te«  pl*»  a  fixed  fee  of  $1,000  for  each  order  places  — 
Mi  a  lead  tins  of  nine  noaths.  An  order  say  be  speeded 
«p,  or  an  snsrgwy  order  placed,  but  such  decisions  incur 
inert  seed  oasts,  the  pries  of  repairing  widgets  in  three 
WlHiis  tine  is  $400  each,  plus  a  set-op  cost.  An  additional 
$•00  ante  the  tine  to  one  sooth .  Transportation  charges  for 
shlpMnf  fra  bene  to  base  are  $100  per  square  part;  trans¬ 
portation  tine,  one  nonth.  Storage  at  the  depot  or  at  a 
toe?  la  $40  a  utnth  for  each  serviceable  widget;  $20  for 
MM&  tint  eon  be  repaired.  If  a  player  cannot  seet  the 
isfflplt  rofntraneats  for  any  of  the  bases  for  which  he  la 
ceayaunlble  for  procorcneot ,  repair,  and  distribution,  he 
i»  wo  assart  a  penalty  of  $1,000  per  nonth  per  spare  part 
toil  tto  dontod  is  satisfied.  Ibis  penalty  is  '  ...  an 
ItlTuMipt  to  aonaoe  the  coot  incurred  when  a  past  is  not  av>il 
4to»  vym  dHMbl «  nod  the  resultant  loss  in  ailitary  worth 


2*  MUM  I  inn  to  the  rules,  a  player  is  provided  with 

$lM$to  dtoa  toead  an  hpynttotieal  linitnd  aaperienc *  vith 
•AipOt  totond*  ®to,  to  baa  a  rosgh  idea  of  the  muber  of 
•yNto  pOKto  toot  mgr  to  needed  over  a  long  period  of  tine, 
tot  an  tdto  of  tew  tonamt  will  fleetest e  fro*  eonth  to  nonth 


The  or. i y  dequipma at  needed  to  play  the  fane  are  the 
fores  required  to  record  the  decision*  o i  the  player  and 
to  -ieep  the  scores,  and  a  damand  table  or  a  "spinner.* 

Hnv»?  u.e.,  decisions'  are  made  by  months.  At  the 
st-srt  of  the  ga sse  there  «.re  no  spare  parts  lr.  the  system, 
a r.d  all  of  the  bases  are  inactive.  Bases  are  phased- in 
according  to  a  schedule  vtiicK  is  knoam  to  the  player. 

Tvu*,  the  first  base  is  activated  at  the  end  of  the  tenth 
taonthr  the  second,  at  the  erd  of  the  seventaeth  Month ,  and 
so  on.  A  y layer  usually  places  his  initial  order  during 
the  first  game-month  of  play  sir.ee  pro  cur  assent  lead-time 
.f  nine  months ,  and  it  akes  another  month  to  ship  parts 
f  root  the  depot  to  the  bise, 

tfher.  a  base  is  activated  its  requirements  for  spares 
cc  replace  worn-out  and  repairable  widget"  is  based  upon  a 
random  demand  which  fluctuatas  about  *  r«an  value.  The 
player  does  not  know  the  exact  value  of  the  mean.  but  the 
planning  data  provide  an  estimate.  The  daman d  is  revealed 
by  a  table  --  which  may  be  uncoverea .  month  by  month,  a* 
the  game  progresses  --  or  the  spinner  say  be  used  to  gen¬ 
erate  dessarvd*.  The  values  obtained  »-•  th  the  spinner  are 
based  or.  the  same  distribution  as  the  t afc * e . 

At  the  end  of  31  months  the  game  is  ended.  A  player 
-cw^jutes  his  coats  and  "'osqpares  them  with  scores  obtained 
ir  contemporary  or  previous  p  ays .  'The  score  is  important 
of  course,  but  no  more  »c  than  toe  player's  skill  in  evalu¬ 
ating  the  problems  that  crop  up  during  the  play,  and  hi* 
perception  of  how  his  decisions  have  contributed  to  the 
total  scor*.'J"  Should  the  player  or  players  replay  the 
game,  a  differir.*  A  am  and  pattern  may  be  created  bv  the  use 
of  the  spinner,  or  the  same  derm  and  pattern  may  be  employed 
again  to  allow  the  players  tc  test  a  different  strategy, 

Otbhjr  Kmouju  Game* 

Thu  gmmes  dis  cuaeod  in  ihi#  chapter  maphasirs  thoee 
that  are  --  or  w»*i  e  --  played  at  the  Bavai  **ar  College 
The  Submarine  Yacvicai  Game,  the  JCS  P©  1 1 1 1 oo-Ki  1 1 tary  3ma» 

the  Landing  force  »ar  Omm.  TACSPIJ3- ,  nBftFKlSPIKb.  and 
Nonopolc?*  art  if  pleaded  bo  indicate  roughly  the  scope  and 


wwwity  of 


ttratagy 


****1  Other  Maul  tad  ccotgxjter- 

T*~  fKW  ere  conducted  fcy  activities  such  as 
»y™«»»cfcool  of  the  hiT  university,  the  U.  S. 

Or  end  Tactics  Analysis  Group,  the  Canadian  Ansy 
ftesear**  Establish**!*  and  the  *?Jt  Corporation, 


CHAffER  V 

THE  NEWS  AMD  MF**5  GM  I79G 


",  r  •  Navy  electronic  Warfare  Simulator  (NEWS)  is  a 
.  arse  ar.d  ccap ie*  *vstt?e  that  was  designed  for  the  specific 
purpose  ot  providing  students  of  the  Naval  War  College  with 
ar  .  .  -  opportunity  tc  gain  significant  cosfest  experi¬ 

ence  in  a  realistic  settin"  and  under  the  press  of  real 

o  £  * 

J  It  was  x-nce i ved  as  a  replacement  for  the  game 
•  •  a r d s  at  the  Cc liege  and  planned  and  constructed  as  a 
*v- -sided  electromechanical  war  -jawing  system .  The  NIUE 
•■’rabies  players  tc  ''aneuver  forces  receive  intelligence, 
eejp  1  c y  -  ’apons  and  ro«s».nioate  with  friendly  forces  and 
lap:  res.  ^ufctect  tc  uwpire  control  the  systee  also  pro- 
■ '  de  t  aear-«  for  the  automatic  *w>r. :  tor  •  r.g  and  evaluation  of 
pert' rent  aspects  of  the  esaploywen*:  a-  4  interactions  o i 
opocsitc  fo-ces. 

The  NEWS  occupies  the  three-story  center  wing  of  S i»s 
Hall  Naval  War  College.  Newport.  R.  I.  War  ga sws  played 
or  *h:s  simulator  are  conducted  under  the  direction  and 
supervision  of  the  War  Gaping  Department  of  the  College. 
This  department  is  also  responsible  for  the  programei ,.g 
■ird  nair ten arce  of  the  NEWS  . 


Hiet< 


-si  sm 


During  'or id  War  II  the  Naval  War  College  relied 
neavily  or  traditional  board  games  m  carrying  out  its 
time-honored  suasion  of  preparing  officers  for  higher  c- •<*- 
earn!  While  every  effort  was  made  to  keep  the  gasw  rules 
and  data  abreast  or  ever,  slightly  ahead  of  the  rapidly 
-hanging  methods  and  concept*  of  naval  warfare  it  w * ?■ 
recognised  that  the  simulation  technique*  of  the  ossa* 
board  left  much  to  be  desired'.  Consequently .  when  the 
Bureau  of  Ships  noted  in  early  IMS  that  a  combat  informa¬ 
tion  centar  (CIO  trainer  developed  by  tha  University  of 
California  eight  assist  ir.  the  conduct  of  War  Collage  games, 
representative.,  of  the  latter  institution  viewed  it  with 
interest.  Although  the  iraxner  proved  to  hr  toe  limited  m 
scope  for  gaming  purposes  its  principle*  apfwared  applicable 


to  the  College '  •  war  qmtinq  require* 
Ipga  tha  Idas  of  construct l  nq  a  *y*t 
liuldMtoB  of  naval  warfare. 


nts.  and  thus  was 

m  or  device  for  t’ 


IB  June  of  1945  the  Maval  War  College  forwarded  ^ 
to  the  Chief  of  Saval  Operations  that  steps  be 
trifeaa  to  dealer*  and  build  a  warfare  siaulatcr.  Five  sonvi.s 
later  tha  Bureau  of  Ship*  vaa  directed  by  the  Chief  of 
Ihvsl  Operations  to  develop  a  simulation  systsss  and  t.  e 
Baraw  assigned  the  responsibility  for  its  planning  and 
CMMMUt action  tc  the  Electronics  Lanerator-  at  c*n  D.eac 


California. 


Originally,  it  was  envisioned  that  the  siariato 
employ  elactrome  char  teal  ss«ns  for  moving  forces.  e» 
liaking  contact  *  and  disweminat  mg  tntel  ii genre  .  arc 
include  appropriate  -or— uni rat  ion  facilities.  Th^ 
would  el isiinate  such  cumbersome  board  techniques  as 
OWt  ooew  form* ,  plotting  wove*  juggling  screens  and 
taisa ,  etc.,  and  permit  time  to  be  v and led  as  a  rort 
rather  that  a  discrete  variable.  At  this  early  date 
thought  appears  to  have  bean  given  tc  replacing  t . »e 
oomranlmg  suns  el  damp  computation#  with  faster  and 
■odara  t  mnihn  1  rpwie  This  serious  deficiency  •  :  -r  the 

Of  passes  thaw  played)  was  sooe  recogninmd  however 
hr  College  requested  that  a  computing  deview  be  me 
would  automatically  evaluate  engager- an*  *  and 
the  epued  wsd  1 1 empower  of  damaged  forcer  . 


;nuo  :s 


i  vr-e  3 
and  the 
luded 
■xhice 


fha  tsfiUq  w  nature  of  the  overall  uaderteking  required 
im  ooaftaraaocta  betw^an  tn t*_e*ted  naval  activities 
mat  duel  of  original  research  and  mqperimentaticr;  and 
dauiga  and  csemetructio*  of  entirely  new  components  and 
mm  mm*  until  1957  that  the  ays ten  --  with  ch#  exception 
ha  dapupa  niiapswrer  —  was  completed.  During  the  Ac* 
jC  Tear  IPS?*). the  Gemmated  and  Staff  Department  of 
OoUfi  cauducted  pne  on  the  JHNS  without  the  bene 
•f  the  lumps  QM^eter .  Although  theme  games  were 
maaful .  dsneg*  ooupetetxom  (egpioyiog  manual  techniques) 
i  hamiie,  amd  the  game*  proved  the  wiedem  of 

g«rli*r  dedal oe  tu  iaeiude  an  automatic  damage  feature, 
damage  euaprhe^  wwas  cuglat ed  in  ItSB,  and  as  Sear 


i,  :.a»yy  *S^T. 


Kdm irai  Chari**  F.  Lyman*  observed:  (freed)  .  •  • 
xmtf/i  res  from  th*  back -break,  ng  30b  of  <1*0*9*  •talMtiM. " 

While  the  simulator  was  conceived  initially  tor  iir 
College  us* ,  it  became  apparent  --  avast  during  th#  dMipt 
and  install  at  lor  phaaae  —  that  the  BMI  *e*  a  valuable 
tool  for  exploring  actual  navel  operation*.  Banca.  uhast 
the  Wavy  Wax  Games  Program  was  established.  it  included 
NEW*  gaming.** 

At  first  the  mSm>  was  caiied  tns  Electronic  Geme reioa 
and  Display  §yst*m  (BGDS) ;  later  tha  Electronic  Wanauvav 
Board  System  (JOS)  .  After  it  ttcaw  oner  at  i  ratal  tha  can 
was  changed  to  the  Wavy  Electronic  Warfare  Simulator,  this 
title  is  not  intended  to  imply  that  th#  system  simulate* 
electronic  warfare,  be i  that  i*  employs  electronic  mean#  to 
s?*uiat*  warfare. 

A  number  of  modification*  and  improvements  have  been 
made  tc  the  imm  »<inc*  its  completion  In  1W6  and  in  the 
latter  h_if  of  1962  a  major  modification  resulted  in  the 
addition  of  eompment  and  'the  com  tract  i  or.  of  two 
additional  player  spaces  Sc rwn  as  co*Rs.'nd  headquarter*. 

The  responsibility  f~r  tne  SBWS  and  for  8WW>  gaming 
was  assigned  initially  tc  th*  Coranessa  and  Staff  Pspsrtmeot . 
Upcr  th*  organ itsti on  of  the  War  ageing  Def.-art.eert,  this 
responeibi lity  was  assignee  to  that  department. 

■•"he  initial  coat  of  tha-  Wavy  Electronic  w&r,  fare- 
simulator  was  approx  Imately  $?.25©.DOC.  Subsequent  modi- 
fi cat  ions  and  jjqproveesents  have  increased  th#  to  %1  to 
appro* imately  $10 , 00w  000 , 

The ,  gfcf.  .agy^.^WtMdlWBS 

This  department  operates  a»id  maintains  the  SEWS .  It 
develops  tm£  conduct*  the  College  dorricuiee  g«eea  that 

*OWsf-«f-fttff  of  the  have!  War  -hoi  lege .  way  195?  tc 

February  IMS. 


m&itty  the  facilities  of  the  toms  and  prcv.ies  war  i 
•irvltiaa  to  Flee t  cnaeandt  ir  support  of  the  Sa.7  war 

flUtpai.  A#  department  develops  srd  presents  -aval 

i®rt  teMBStratloe*  on  the  me  end  conducts  sh-xt  a. 
WMT  9Minq  coorsM  for  esc!  cf  the  academic  depart.-^- 
the  Oclloga  end  for  officers  free  the  Fleet 


*r  r.  ui* 


The  *W  darning  hepertarmt  consists  cf 
Astlftettt  Director  *r  Adfturietration  sect; 
Di  via  lost* ,  as  shown  in  figure  5-1.  The  Dp* 
istioa  and  Heeeerch  COST)  Division  consists 
of fleers  a»*d  two  civilians.  One  offirer  ne 
five  ere  sen igxved  to  the  Gamma  Development 
the  Operation*  end  Programming  Branch  and 
IvslMtisa  ead  lft«#?rch  Bren-h  One  of  tee 
the  operations  research  analyst  icr  the  d; 
MSt;  the  second  1*  assigned  to  the  ypert ti 
el  eg  Drench  os  a  visual  aid*  specialist  for 
crisg  ervd  aeintemg  the  graphic  ai^nils 
(Ceases .  presentations ,  and  lectures. 


*  Dire: 
cr.  ar.d 
rat  .cr-.  ■ 

I’ie  t  h  * 
Br  sc  -* 
three  * 


p:  epar 

r  w.  1  r  e 


There  are  two  officers  in  the  Engineering  arc  * « . 
t «si nice  Ctt vision?  one  heads  the  Division  the  cthc-  *  - 
HftlStftfMftce  ftreach.  The  Engineering  Branch  tontisrs  t 
two  tSfUssers  end  four  electronic  technician*  all 
USM;  tie  Bsiotenioct  Branch  includes  forty-  fi%«  N a v> 
ll listed  personnel.  The  Adeinistrat  1  ve  Sect  i - -  cors.s 
Of  tftsree  Sftiisterf  pereoaoel:  the  Director  *  secretary 
«  drtliSR 


cor  s;stf 


Director  *  secretary 


TSftl  Pee*  tkleetroaic  Hhurfare  5 isolator  %**s  designed  for 
piear  a  tsae—alded  ona-nap  game  at  speeds  cf  one  owe 
fpftr  tiffee  reel  turn.  ffcw*  ->o*f«o*erf  cf  three 

nr  ew^stiasi  earn  mover  aed  display,  w^ct  and 
Wer..  ami  cfaniuiUiuM .  fie  first  rvbsyate «  •  ?  a 
0ft  wNnitoti*  Car  tk  ae-c  board  sad  its  «•» existed 
4  fttejpS.  *"«— ,  aowf  plotting  <Wvi SM.  The  and 

0ft  ■  Jftpeftec  anBsfStftD  takes  th-s  piece  o*  weapon*  eepioy- 
.  *eeee,  s  jewrL^f  ewsds  aed  all  of  the  roseolas  tstl.es 
BftfftM  smsftM  fco  ftftftaf  1  ly  mops,  record  and  disseminate 
•ffftot*  of  atsmene  eae  loyaeet .  Ttve  -ceae-r  .  at  - 


sefc^-u 


OF  "HE  WAP  GAMING  DEPARTMENT 
PAP  COLLEGE 
ux •  r*»  c«« 


£  ;.•<  ! 


J~*'*  zhe  facilities  for  sisul a 

cwnitoring  interferes  coorun  1  cat  lone",  and  :.-  r 
f  i  or;  s  be  r«feen  meobe  r  s  of  the  co  r.  t  rol  ore  op  tr. 
-  Tp  •  res  and  pi  ay  era. 


JLT.d 


■'»  -tot  •  *  A  tor  3>  ** 


between 


Slesoents  of  1 .0.'  .hree  subsystems  are  located 
■' '  ar  ib‘ :  %  pi  ay  er  r  oems  er.  i  -  r.  the  c  onhro  1  creep  area 
the  system  *as  designed  tor  two- sided  war  racing. 


p  ■  a 
* 

yer  spaces 

were 

planned  and 

equipped  for 

the  p. 

''  ~  * 

3 . de •  h  ;  1 1 

to- 

c  he  p  1  aye  r  s 

on  thie -'other 

3 1  ie  . 

lax 

-  ^  -to  • «  JP*  I 

*  fi  t  h' 

-reg:  or.  5  and 

equ  iprar.  c  s  ir 

t  h  *■'  0 

croup  are?  -ere  equally  decided  oe tauter  twe  *;fes. 
i.'-c  war  c»:B3  -istoc.  the  spaces  and  etru ipeent  ft 
„ptr  j.r:  aides  were  des  1  gr  ated  by  colors  Greer  ft 
~~pc-s  it  or.  White  ter  the  "friendly.*1 


*■  t  0 

Since 
h a  1 f  the 
avers  or 

j  i2i  - 

rol  lew- 
r  the 
r  the 


rve'*v  player 
.  *  c  a  ted  :. .  t  thtr 
croup*  1  into  t'wu  se 
coecand  cent:;  1 1  :  . 


c.ts  .  nown  a s  cosmar  d  centers 
: loci  {See  Figure  5-2- .  They 
\  .r.s .  one  consisting  of  ten  G 
■.  .,~r  of  ten  Ifliite.  A  larger 


are 

r  a  r?  n 


rcx»  i*  located  on  the  second  floor.  This  i^ 
ar  the  White  coeaar 5  headquarters.  A  sic; Tar 
quarters  for  the  Greer  side  is  located  on  the 


referred  tc 
conic  and  head 
first  floor. 


The  coaa&od  headqruar cars  and  centers  contain  the  equipcae::! 
and  oeavrols  required  by  the  player*  for  the  cowman d  and 
control  of  assigned  force  in  a  tEZTif?  war  g aac. 


The  control  group  area  is  divided  into  four  parts: 
cuapire  area,  co— unicationa  roos,  control  roots.,  and  equip- 
snt  roost.  As  the  name  implies .  the  umpire  area  is  the 
roost  which  contains  the  equipment  and  facilities  that 
enable  the  umpires  to  observe  the  actions  and  interactions 
of  forces  and  weapons,  inject  professional  [judgment  into  th 
control  of  the  gacse ,  and  initiate  changes  and  asodi  f icaticns 
to  the  automatic  monitoring  and  evaluation  functions  of  the 
simulator.  Zt  is  dominated  by  a  large  raster  plot  screen 
Which  dapicts  the  area  of  operations,  and  upon  which  is  pro 
jectod  the  Moving  images  of  all  active  forces.  Green  and 
White.  The  umpire  area  contains  equipment  which  permits 
the  umpire*  to  project  themselves  into  any  cosasand  center 
and  to  “see*  the  forces  —  friendly  and  en«sy  —  that  tiie 
players  in  that  command  center  have  under  *h«ir  immediate 
surveillance,  to  *li*ten  in*  on  the  lies® ur.icat ions*  between 
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cmnzmrn  on  either  *i4t,  and  to  know  what  damage 
bMB  sufftnd  by  each  and  every  force. 


Above  the  umpire  area  is  a  balcony  with  seating 
•rrimgwxnts  for  approximately  ninety.  During  a  aase 

baledny  is  used  by  ape  eta  tors  to  observe  the  play 
AH  it  unfolds  on  the  aastez  plot  screen  and  on  aatrices 
of  light*  that  signal  the  employment  of  we\v  >ns.  During 
and  after  games  players  may  be  assembled  in  the  balcony 
Off  in  the  rear  of  the  umpire  ^*rea  for  briefings  and 
critiques. 

The  communications ,  control .  «nd  equipment  roces  (plus 
•ome  areas  on  the  third  floor)  contain  much  of  the  equip¬ 
ment  required  for  getting  the  system  rsady  for  the  play  of 
a  £*■*  (programming)  .  for  operating  the  system,  and  for 
making  pcogr  amwi  i  a g  changes  the  conduct  of  a  g ante. 

lai  of  Operstlons 

T%e  BESEi  has  i.  design  capability  of  representing  four 
eoeen  sires  or  areas  of  operations:  40  by  40,  400  by  400, 
1000  by  10GC  and  4000  by  4000  nautical  stiles.*  Positions 
within  am  area  of  operations  are  identified  by  a  fixed  gr:  i 
that  la  independent  of  the  size  of  the  area.  The  origin 
of  coordinates  df  the  SEME  grid  is  at  the  lower  left,  and 
it  has  4000  horizontal  or  east-west  (EW)  units  and  an  equal 
number  of  vertical  or  north- south  (95)  divisions.  Thus,  if 
the  coordinates  of  a  position  are  1000  Elf  and  2000  NS.  it 
is  10  ad  left  to  the  grid  east  and  20  miles  to  the  grid  north 
ef  the  lower  left  corner  of  a  40  by  40  mile  area  of  opera¬ 
tions,  100  miles  east  and  200  miles  north  in  a  400  mile 
area.  290  miles  east  and  500  miles  north  in  a  1000  mile 
asae,  cad  so  an. 


isssst/L 

Ybe  9695  system  has  4 8  active  forcesr  that  is,  48  forces 
Which  m*y  be  maneuvered  by  the  players.  Those  numbered  from 


•Other  sizes  may  be  used.  See  the  section  Scaling 
Factors  sod  Other  Gimmicks  in  this  chapter . 
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1  to  24  ore  permanently  assigned  to  the  Green  cowend 
centers:  forces  25  to  48.  tc  the  White  coward  centers. 
Since  there  are  soore  forces  on  a  side  than  it— uni  centers, 
sow  centers  have  s»re  than  one  force.  Thus,  cn  each  side, 
four  command  centers  contain  1  force  each:  tvo,  2  forces; 
and  four.  4  forces  (See  Table  5-1) . 


The  Grean  command  headquarters  contains  centre  Is  ar.c 

^  to  rs  for  force  -  ■  the  White  command  headquarters 
controls  and  indicators  for  force  25.  As  With  rarv  ether 
garsinc  practices  the  assicmect  of  forces  to  the  rorm-ar.  i 
headquarters  and  teeters  is  a  roesproni se 'betvser.  the  real- 
world  systems  rep  resented  as.d  the  constraints  ■tposf'l  ov 
space  and  equipment  li.titat  iorsr .  It  persit?  -  no  is-.*  of 
sere  forces  ir.  a  g axe  tr. >n  •-•cold  be  o-cssirle  if  cr. cr.e 
force  was  assigned  to  a  corrtar. i  center. 

The  48  SEWS  forces  tar.  also  be  maneuvered  ry  centre! 
group  personnel  scattered  m  the  control  root. ,  “hi?  con¬ 
trol  of  forces  cay  be  exercised  whether  or  not  there  are 
players  in  the  coccaand  centers.  If  players  are  ir.  i  tot- 
*and  center  and  the  force  or  forces  assigned  to  that  center 
are  maneuvered  frocr  the  control  room.  then  the  players  cay 
be  given  or  denied  a  readout  of  the  course,  speed,  and 
altitude  or  depth  of  the  NEWS  forces  assigned  tc  their 
coms and  center. 

A  SEWS  force  cay  be  used  to  represent  a  single  ship 
aircraft,  submarine,  and  sc  or.  ar.d  in  soce  instances, 
aggregations  or  corbmat  ions  of  such  units.  Each  force  is 
projected  on  the  taster  plot  screen  as  a  smile  mace.  The 
shape  and  ccic.r  of  a  protected  image  reflects  the  nature 
and  side  of  the  real -world  or  hypethet ical  force  repre¬ 
sented.  and  both  the  sr.ape  ar.d  color  of  an  image  cay  be 
changed  manual  iv  frost  game  to  case,  or  during  lunch  cr 
other  breaks,  as  the  situation  dictates.  Each  NEWS  force 
may  also  appear  as  a  single  blip  on  radar-type  scopes  known 
as  azimuth  range  indicators  (ARI's)  which  are  located  it 
both  the  player  and  control  group  spaces.  All  blips  ere 
approximately  equal  in  size ,  and  the  size  of  a  blip  us 
independent  of  the  nature  and  composition  of  the  unit  cr 
unite  represented.  For  instance,  if  SEWS  force  number  ~ 
is  used  to  represent  a  single  fcoaber  and  SEWS  force  25  an 
Attack  Carrier  Striking  Force,  the  blips  depicting  force  7 
and  25  on  the  AM  *  s  axe  equal  in  size. 

In  addition  to  nobility .  a  SEWS  force  can  simulate  the 
sensor  systems  and  offensive  capability  of  its  real-world 
counterpart,  and  its  vulnerability  to  attack  by  uneny  weapons 
The  ootwiand  center  to  which  a  SEWS  force  is  assigned  contains 


s..-~  -  -  i.- *  *-  -;e  cosasun  i  canons  cap  ab  iht  les 

rcrces  rerresen-.ee . 


ec  -hat  a  hLHS  foxes  will  represent 
.  or  for  part  of  a  gss&e,  then  that 
the  pertinent  cnaracterist.es  of 


:  .r  .r.its  wr.ic'r.  it  represents.  The  characteristics 

’  cm.-  he  -issicr.ee  fc;  denied)  to  a  HEWS  force  are:  raxi- 
"  T-eei  rates  si  ascent  and  descent  {if  the  force  repre- 
*  aircraft  or  a  s  fbrtarine'  ,  detection  and  intelligence 
•  '  capariliti  r  under  various  player-selected  sensor  - 

p  “  .  c  *  s  .  and  the  conditions  and  ranges  at  which  the  force 
e  detente;  and  recognized  by  other  forces  in  the  system . 
r  -car  ir.en  st:  :s  *hich  stay  be  assigned  or  denied  are 
.pens  rapati 1 : * ics  and  the  capacity  to  sustain  dasage  frocs 
-e  a  pons  and  tc  suffer  a  degradation  of  aaxisus  speed 
:  -ffonsive  capah  .  1 :  t  les  as  a  result  of  such  damage. 


In  additicr.  t'  the  48  movable  forces,  the  HEWS  contains 
: trees  that  are  nnowr.  as  fixed  forces  or  fixed  targets. 

:  trees  are  included  for  the  purpose  of  representing 

-  -  .ational  aids.  1  andmarxs .  and  so  on.  They  car?  be  aar.u- 

-  positioned  from  the  control  roo»  and  assigned  to  any 
•-.red  coordinate  positions  an  the  area  of  operations.  The 
;  .  «:ed  for  ces  say  be  displayed  on  the  ARI  ‘  s .  and  may  be  de- 

'  rtec  by  the  simulated  sensor  systems  of  active  forces. 

7  e  cannot  be  projected  on  the  master  plot  screen,  but  nay 
oi splayed  on  that  screen  by  hand-applied  sysbols.  Fixed 
: trees  cannot  be  controlled  by  the  players,  or  assign ed 
mobility  cr  detection  capabilities .  Nei ther  can  they 
■■.flict  or  sustain  damage. 

:  ;* and  Centers 


The  -ossEi&n£  centers  contain  the  basic  facilities  for 
.  command  and  control  of  assigned  forces.  A  coeaand  center 
my  simulate  a  flag  plot,  ccabat  information  center,  opera* 

*. . or.s  control  center,  coaaanc  post,  and  so  cc.  If  desired, 
tr.e  facilities  of  two  or  nore  coraaand  centers  stay  be  ccm- 
:  ; r.ed  by  the  use  of  interconnecting  doors. 

Figure  3-3  shows  the  forward  section  of  a  typical  con&and 
center.  In  the  front  part  are  the  axisuth  range  indicators. 
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cas  a  lar.ge  selector  switch.  This  switch  enables 
er  tc  select  at  will  any  one  of  six  range  scales: 

- -  •  oC  4C .  Z«/ .  and  6  miles.  A  force  associated  v:th 
y.zirrc c’%  range  indicator  appears  as  a  blip  in  the  center 
*  c  scope,  ether  forces,  friendly  and  enemy.  that  cease 
*.  . r  the  detection  ranges  of  that  force,  appear  as  blips 
•to  scope  and  the  range  and  bearings  of  the  blips  nay 
read  directly  fross  a  polar  plot  inscribed  on  the  face  of 

-  >  scope.  A  hand-operated  light-sensitive  probe  provides 
^  ar.s  of  interrogating  any  blip.  Nbea  a  blip  is  inter- 

-  rated,  up  to  six  items  of  evaluated  intelligence  of  the 

:  r  r e  represented  by  the  blip  stay  be  indicated  on  a  target 
■f creation  panel  at  the  right  front  of  the  roost.  Addi - 
taIIv,  if  so  programmed,  the  course  and  speed,  and/or  the 
force  number  of  the  probed  force  may  be  read  out. 

A  SEKS  force  nay  be  progrvw^d  to  receive  a  "remote 
.  .-»•  that  is.  the  "look"  of  a  distant  force.  For  example . 

*  force  25  represents  the  fShite  f'agsiip  and  force  28  a 
Wc:-e  aircraft  or.  an  air  early  warning  mission .  the  presen- 
i  in  or.  that  appears  on  the  ARI  associated  with  force  28  stay 
a*. sc  be  displayed  on  an  ARI  in  the  command  center  which 
-.  uses  force  25.  the  flagship. 

Blips  appearing  on  the  ARI’s  provide  both  bearing  and 
distance  infonuat ior .  For  passive  or  "bearing  only"  intel¬ 
ligence  a  panel  of  the  passive  information  display  system 
f ? ids )  is  counted  or*  the  right  wall  of  each  command  center. 
Passive  electronic  or  sonar  intelligence  is  originated  by 
the  cap ires,  transmitted  to  the  appropriate  command 
centers,  and  displayed  on  these  panels . 

In  the  front  of  each  command  center  and  to  the  rear  of 
the  ar usuth  range  indicators  are  force  motion  control 
panels  (Figure  5-4) .  These  panels  contain  the  knobs  and 
dials  for  controlling  and  reeding  the  court  ■»  and  speed  of 
a  force.  A  change  m  course  can  be  made  at  a  maximum  rate 
of  six  degrees  per  second.  A  speed  dial  is  labeled  from 
0  to  50.  and  one  of  three  adjacent  multipliers  (1,  1C  and 
100)  is  used  to  indicate  which  of  the  following  three  speed 
ranges  is  programmed:  0  to  50,  0  to  500,  or  0  to  5,000 
knots.  Acceleration  from  0  to  the  maximum  reading  on  a 
speed  dial  requires  approximately  30  seconds.  The 
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Porce  KcMon  Control  and  Fire  Control  Panels 

■  ''  if. 

J  Figure  5-4 


instantaneous  location  of  any  force  in  a  coasanc  center 
is  displayed  in  SEWS  grid  coordinates  on  coordinate  coun¬ 
ters  noun ted  on  the  right  walls  of  the  centers.  These 
counters  nay  be  covered  if  it  is  desired  to  deny  this 
information  to  the  players.  The  track  of  a  selected  force 
■ay  be  automatically  plotted  on  a  dead  reckoning  tracer 
(DAT)  installed  at  the  rear  of  each  cosnand  center,  c-rae 
time  is  displayed  by  a  game  clock,  and  an  associated 
indicator  reveals  the  time  multiplier  .or  game  speed  m  use: 
1,  2,  or  4.  Game  speeds  may  be  changed  in  the  control  room 
as  the  director  desires.  Jf^en  such  a ’change  is  made  the 
indicator  changes  to  the/new  game  speed,  and  the  motion  of 
forces  adjusts  automatically  to  the  new  speed,  if  a  game 
is  stopped  for  any  reason,  the  game  clocks  read  the  time 
at  which  the  game  wp£  stopped,  and  the  game- speed  indicator 
reads  0.  / 


:  r  5  d 
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ar. 

r.e: 


ineu  ver 
d:  f  f  ere::  t 


■>  r 


e  scr.ar 


or  a 
.ar 
.lse . 
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a  c  c  - 


rep 
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1  pare  1  also  contains  posh 
g  of  its  associated  force  in 
altitudes  or  depths.  These 

sicnal  levels  (usually  referred  to  as 
grarsoed  to  reprerent  any  desired  alti- 
ard  the  frrees  ray  L>e  assigned  realistic 
-  r.  descert  that  i. s  ,  realistic  times  may 
a  1“ r -re  to  shift  f rexs  one  altitude  or 
*o  anther.  The  five  hands  may  also 
player-  to  select  at  any  time  one  of  up 
.  detemr.ed  operating  conditions  for  the 
their  fortes.  Thus,  band  1  might  be 
resort  *  ccrditicn  ir.  which  neither  active 

A 

W  «  W««V. 

f  active  radar,  and  so  on. 

>  player  wishes  to  employ  radar,  he  pushes 


-p.eyec  •  band  2.  the  employment  cf 

.  -  V 


the  u; 


:i  ate: 


VI 


and  his  force  is  auto- 


gr.ed  ar.  active  radar  detection  capability. 


•  .re  *rntr.:l  panels  are  —  .:ed  at  approximately  the 
rote  tetter  cf  each  coez-and  cento-  (See  Figure  5-4)  .  These 
are  is  rotte.r.  the  controls  and  indicators  for  the  ecploy- 
ert  c :  -capons .  Fcur  NEWS  weapons.  A.  B,  C  and  D.  are 
er~cr.  :  ~.ily  assigned  to  each  NEWS  force.  A  NEWS  weapon  may 
e  use'  to  represent  a  single  real-world  or  hypothetical 
eapet  c"  an  aggregation  of  such  weapons .  it  stay  be  fired 
y  single  salvos,  or  placed  on  automatic  fire .  In  cither 
ase ,  the  rate  of  fire  is  pre-set  to  approximate  the  actual 
r  assessed  rate.  Salvo  remaining  counters  show  the  initial 
umber  of  salvos  available  to  each  weapon,  and  automat - 
-ally  record  and  display  ammunition  availability  at  any 
ns  tar.  t  during  a  game.  When  a  weapon  runs  out  of  ammunition 
t  is  automatically  deactivated. 

If  ar.  enemy  force  is  read  out  on  a  target  information 
i splay  ran el .  the  players  controlling  the  interrogating 
orcc  nay  acquire  the  enemy  force  with  one  or  more  weapons, 
nd  if  and  when  they-  so  choose,  press  the  firing  ktry  or 
evs.  When  this  is  done,  a  bell  and  a  visual  signal  in 
he  target's  command  center  warns  the  target  force  that 
t  is  under  attack.  Should  a  hit  (or  hits)  be  made,  the 
y stem  may  be  programmed  sc  that  a  light  flashes  on  the 
iring  force's  fire  control  panel  to  notify  that  force  that 
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it  has  scored  a  hit  or  the  hit  signal  may  be  denied.  The 
percent  of  damage  to  the  target  resulting  froes  3  hit  or  hits 
causes  a  corresponding  drop  in  the  effect j veiiess  renaming 
meter*  of  the  target  force,  one  of  these  meters  is  located 
CKs  the  force's  notion  control  panel,  another  on  its  charac¬ 
teristics  panel  in  the  control  race* ,  and  a  third  is  located 
in  the  umpire  area.  Effectiveness  regaining  ©eters  are 
graduated  free  0  to  100  percent,  and  an  undasaged  force  is 
assigned  an  effectiveness  retaining  of  100  percent . 

Each  ooost and  center  contains  facilities  for  inter- 
player  and  player-tc-cor.trcl-group  communications.  Inter- 
plaver  consume  at  ion  facilities  include  eight  wali-sounted 
speakers  ai*d  associated  handsets,  and  a  teletype  unit.  The 
teletype  units  provide  a  Beans  for  simulating  landiine  tele¬ 
types.  radio  teletypes,  etc.  The  speakers  and  the  handsets 
are  normally  used  to  simulate  voice  radio  ..ets  such  as  pri¬ 
mary  tactical  (PriTac) .  HUK  (Banter-Killer)  air  coaraot.  and 
so  on.  and  the  nets  are  arranged  to  conform  to  the  players’ 
coobudI  cat  ions  plans.  If  umpires  in  a  game  are  acting  as 
subordinates  to  the  players,  the  required  cowan d  and  con¬ 
trol  circuits  say  be  set  up  between  the  appropriate  com¬ 
mand  centers  and  umpire  area.  Additionally,  select -d  v'cice 
radio  channels  may  be  patched  into  lood  speaker!  ir.  the 
umpire  area  so  that  c  asm  uni cations  betwsan  player-cnamactds 
can  be  broadcast  into  that  area. 

A  problem  (game)  control  int oroommon i cation  (PCI)  sys¬ 
tem  provide*  for  two-way  coo— mi  rations  between  command 
centers  and  umpires,  this  system  is  intended  chiefly  for 
game  control  purposes  and  for  the  transmission  of  verbal 
intelligence  from  umpires  to  players.  An  in-ho**se  dial 
telephone  system  provides  a  link  between  players  in  the 
command  centers  and  equipsmnt  maintenance  personnel,  and 
SB  additional  link,  if  so  planned  in  the  rules  of  the  game, 
between  the  urpires  and  players.  Bach  command  center  «iso 
contains  switches  for  the  transmission  of  digital -coded 
information.  This  system  is  called  the  force  operating 
states  indicator  (FOCI)  system,  and  it  provides  a  one-way 
visual  communications  link  from  each  force  in  -  ooemand 
oumter  to  the  taqpire  area.  Outputs  are  displayed  in  two- 
digit  form  below  the  respective  force  tnabers  at  the  front 
of  the  umpire  area.  The  umpires  can  acknowledge  receipt 
of  information  received,  but  cannot  transmit  over  this  system. 
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iicitior  c  the  equipment  previously  described, 
;  .  ; mar:  i  renter  contains  a  drafting  table  and  plot- 

* -ice  cools,  v  -VC  three -foot  edge  lighted  status  boards, 

:  : .  ve- foot  edge  lighted  polar  plotting  boards,  a 

■  1  .*  rkbcar  J  .  and  a  bulletin  board. 


The  two  ensnared  headquarters  contain  such  of  the 
-arc-  eg- .peer. t  as  the  noeasard  centers.  They  are.  however . 

.  i::e:  char,  the- command  centers,  and  are  usually  assigned 
the  highest  level  player  —  ;o*?manders .  The  coB»*and  head- 
enters  ic  net  contain  KEWS  forces  bait,  as  shew,  in  Table 
each  contains  the  controls  and  indicators  for  one 
*crce  or.  their  respective  aides  and  the  coordinate  counters 
•  :  feet  iver.es  s  retaining  meters,  and  under  attack  signals 
-cs related  with  these  forcer.  The  command  headquarters  dc 
.  -  ..  r  —  a — . .  co n t r o Is  —  r  indicators  for  weapons  employment . 

: r  salvo  mirunc  counters.  Each  contains  one  azimuth 
range  indicator  console  on  which  is  mounted  a  target 
information  panel.  These  consoles  are  not  fixed  m  a 
position  as  are  those  in  the  command  centers,  but  nay  be 
-oved  about  as  desired,  or  even  removed  froca  the  rocn. 


.  i  i  r  e  At  e  a 

The  umpire  area  contains  the  equipment  required  for 
- -n coring  the  employment  and  interactions  of  opposing 
.or res  and  for  controlling  the  game.  At  the  front  of 
the  area  is  the  master  plot  screen.  As  noted  previously, 
this  screen  provides  the  umpires  with  a  model  of  the  area 
cf  operations  used  in  a  game.  The  moving  images  cf  active 
forces  are  projected  on  the  screen  from  a  bank  of  ootical 
rrcpec  core  situated  high  and  to  the  rear  of  the  room.  There 
is  one  projector  for  each  of  the  48  movable  forces.  Cameras 
are  located  above  and  to  one  side  of  the  optical  projector 
rack  for  taking  color  or  black  and  white  transparencies  of 
ihe  master  plot  screen  for  use  during  critiques;  on  the 
ether  side,  slide  and  overhead  projectors  for  displaying 
weather  and  ocher  information  on  the  master  plot  screen  when 
and  as  required  by  the  umpires. 
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The  master  plot  screen  is  fifteen  feet  square,  and 
constructed  of  plexiglass  (Figure  5-5)  .  Behind  the  screen 
and  its  adjacent  panels  are  three  plotting  tiers  and  banks 
of  ultraviolet  lights.  Plotting  paper  is  suspended  from 
the  rear  top  of  the  screen  and  tracks  of  ships  and  air¬ 
craft,  symbols,  etc.  are  plotted  on  the  paper  with  fluo¬ 
rescent  crayons,  yarns,  and  paper.  The  plotters  work  on 
the  three  tiers  behind  the  screen,  and  wear  protective 
goggles  to  shield  their  eyes  from  the  ultraviolet  lights 
which  illuminate  the  plot.  The  screen  is  coated  to  prevent 
the  ultraviolet  rays  from  entering  the  umpire  area. 

Prior  to  a  game,  charts  of  the  area  of  operations  with 
a  superimposed  NEWS  grid  are  prepared  and  issued  to  the 
players.  These  represent  the  maps  that  would  normally  be 
available  to  commanders  and  their  staffs  for  planning  and 
plotting  purposes.  Tne  original  of  these  charts  is  photo¬ 
graphed  and  reproduced  as  a  negative  slide.  This  slide  is 
then  projected  from  the  rear  of  the  umpire  area  to  the  master 
plot  screen,  and  coastlines,  roads,  airfields,  etc.  are 
plotted  on  the  paper  at  the  rear  of  the  screen. 

At  some  distance  to  the  left  of  the  muster  plot,  the 
Green  command  center  numbers  and  Green  force  numbers  (1  to 
24)  are  listed  on  a  vertical  bank  of  24  panels.  At  the 
right  of  each  force  number  is  a  polar  plot  indicator.  This 
doughnut  shaped  indicator  illuminates  when  a  polar  plot  is 
displayed  around  the  force  image  on  the  master  plot.  Below 
the  force  number  and  polar  plot  indicator  are  five  band 
indicators.  These  indicate  the  current  altitude,  depth,  or 
operating  band  of  a  force,  and  whether  or  not  it  is  in  the 
process  of  shifting  from  one  band  to  another. 

To  the  right  of  the  panels  containing  the  force  numbers 
is  a  vertical  plexiglass  side  panel.  This  panel  is  used  for 
displaying  the  names  of  the  real-world  forces  and  weapons 
represented  by  the  respective  NEWS  forces  and  weapons.  The 
names  are  lettered  on  sheets  of  paper,  one  for  each  NEWS 
force,  and  the  sheets  are  attached,  as  required,  to  the 
rear  of  the  plexiglass.  If  the  forces  represented  by  a  NEWS 
force  are  changed  during  a  game,  a  new  name  sheet  is  prepared 
to  replace  .e  old. 
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it  is 


-'c  -  ■  p-  c»x.:  glass  panel  iu  a  coliuiu.  at  96 

*&  o . -  i  itjitii.  These  lights  are  arranged  iu 
jr  ;:c  r  :  toar ,  .  as  of  these  groups  is  directly 

ueeh  c.  »: h"-  24  Green  force-number  panels,  and  the 
-l  li4jh"‘e  irr  each  group  indicate  the  status  of  each 
--4T  ih;?4  weapon*  44,  B,  C  and  D)  of  the  respective 
"vGfet,  hi?-*i:n  s  light  is  illuminated,  the  correspond 
is  p  Oe-thsastd  end  available  for  use  by  the 
in  ths  ccssmsad  center;  when  it  is  not  illuminated, 
in-  is  inactive,  i,o.,  it  is  either  not  programmed 
out  of  &tseuiiition. 


Ald&gsid©  the  left  side  ef  the  master  plot  is  a 
oac't&d  £&$;  pmr&XIdl  column  of  Green  force  numbers.  Below 
■.■  aeh  is  a  iPo- digit  readout  of  the  force  operating  status 
indicat6r^(^pSX)  system.  Ac  noted  in  the  section  describ¬ 
ing  the  oqfcfeaknd  centers,  these  readouts  are  activated  from 
ih©  coaeuflijS  chatters  and  enable  the  umpires  to  receive 
ig it  ®  1~ qgdH$)$  information  from  the  players.  Next  to  the 
oolufen  of  fdtce  numbers  and  digital  readouts  is  a  column 
of  Wcwn  side*  lights,  one  for  each  of  the  Green  weapons, 
hese  lights indicate  the  acquisition  of  a  Green  force  as 
t.  target  by  ’Weapons  on  the  Green  side,  and  the  firing  of 
bhetMB  westpcYi*.  If  weapon  A  of  Green  force  7  acquires  any 
'ore©  cc  the  <#£aen  side,  the  own  aide  light  opposite  the 
Gjapcn  light  la  illuminated.  Should  that  weapon  fire,  the 
tfm,  side  blisks.  The  blinking  light  signals  the 

lining  cf  Green  weapon  ?A  at  a  force  on  its  own  side. 
Irgwever,  it -does  not  indicate  which  Green  force  was  fired 


Between  the  eoltam  of  own  side  lights,  and  the  column 
of  weapons  employment  light#,' 'is  a  >96  by  24  matrix  of  lighco 
known  as  thmft&%pon~tazq&t  matrix.  The  96  rows  correspond 
to  the  Green  weapons?  the  24  columns  identify  the  twenty- 
ifotaf  fehite  forces  or  targets.  The  columns  are  labeled,  top 
and  hettoft*  With  the  Hhite  force  numbers,  and  effectiveness 
- er  •  min in f  F-ator s  for  the  flhifce  forces  are  located  at  the 
;:«o*.hc»  of  fcto  matrix. 

fSfebu  s.  Gzfean  fore  a  acquires  a  White  fore©  (target) 
iith  ?  -  weapon ,  the  light  at  the  intersection  of  the  corre- 
ipPiding  weapon  row  and  target  column  of  the  weapon-target 
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matrix  is  illuminated.  If  the  Green  weapon  is  fired,  the 
light  flashes.  Should  the  weapon  score  a  hit,  the  effec¬ 
tiveness  remaining  meter  of  the  White  force  indicates  a 
reduction  in  the  effectiveness  remaining  of  that  force. 

Whether  or 'not  a  hit  is  scored,  and  the  amount  of  damage 
resulting  from  a  hit,  is  determined  by  the  damage  computer. 

To  the  right  of  the  master  plot  screen  is  a  similar 
arrangement  of  force  numbers,  bana  indicators,  weapon-target 
matrix,  and  so  on  for  the  White  side. 

Below  the  effectiveness  remaining  meters  on  both  sides  of 
the  master  plot  screen  are  several  umpire  information  read¬ 
out  panels.  These  readout  panels  permit  the  umpires  to  ob¬ 
tain,  at  any  time,  a  readout  of  the  course,  speed  and  altitude 
or  depth  of  a  selected  force,  and  its  speed  and  altitude  or 
depth  limits.  Readouts  are  activated  manually  by  an  operator 
at  the  plot  console. 

The  plot  console  is  located  in  the  forward  part  of  the 
umpire  area.  By  means  of  push  button  controls,  the  oper¬ 
ator  at  this  console  can,  as  requested  by  ah  umpire,  dis¬ 
play  umpire  information  readouts,  blink  any  projected  force 
image  so  that  it  may  be  identified  on  the  roaster  plot  screen, 
or  project  a  polar  plot  about  any  projected  force  image. 

The  polar  plot  enables  an  umpire  to  obtain  the  ranges  and 
bearings  directly  from  the  master  plot.  In  addition,  the 
operator  cam  activate  the  slide  projectors  which  project 
weather  and  other  environmental  information  on  the  master 
plot. 

Up  to  four  azimuth  range  indicators  (ARI's)  and  asso¬ 
ciated  target  information  readout  cabinets  may  be  installed, 
as  desired,  in  the  umpire  area.  These  ARI's  permit  an 
umpire  to  position  any  force  in  the  center  of  the  scope, 
and  to  obtain  the  same  scope  presentation  as  seen  by  the 
player  in  a  command  center.  An  umpire  may  also  select  an 
"umpire  look,"  in  which  case  he  sees  all  forces  within  the 
range  of  the  scope  regardless  of  whether  or  not  they  ap¬ 
pear  on  the  player's  scope.  Additionally,  an  umpire  may 
set  the  center  of  the  scope  to  any  desired  grid  position 
within  the  area  of  operations  and  obtain  a  scope  presenta¬ 
tion  centered  on  that  position. 
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S<3ur  problem  control  intercommunication  (PCI)  eon- 
#s  way  be  set  up  in  the  umpire  area.  These  are  part 
|®f  *fci»  problem  (ga^a)  control  intercom  system  mentionc i 
--pt’^yAgualy  in  the  section  on  command  centers.  Ths  PCS 

and  their  associated  handsets  enable  the  umpires 
feo  aonitfticate  with  other  umpires  in  the  umpire  area,  and 
..vM^eowfcina  centers  $nd  headquarters,  communications  room, 
^s®toc-l  room  a rH  damage  computer.  They  also  permit  the 
-£2**^  to  ?aonitor  intar-player  voice  radio  communication 
-jjjzfjz.*  broadcast  incar-play«r  transmission!?  throughout  the 
nmu'.M  .area,  and  broadcast  information  from  the  umpire  area 
acted  treat  within  the  NEWS.  Additionally,  electric 
■  .  headset  (SPR)  circuits  may  be  arranged,  as  needed, 

btffcwsfcsn  satires,  status  board  keepers,  control  room  personnel 
-wws  so  or. 


i 


lib* house  dial  telephone  system  discussed  earlier 
i»  the  emotion  on  command  canters  provides  a  second  system 
hj  Which  the  umpires  a ay  communicate  with  the  players. 

\fhifi  *ls©  enables  the  umpires  to  communicate  with 

control  aod  ia&iftfcen&3ice  ftarsas,  arsd  with  tha 

dtfiee  spaces  of  the  War  Gaming  Department.  The  dial  phone 
can,  if  desired,  be  patched  into  offices  in  other 
a*#i$  of  Sins  Hall. 


,  ft 


Tfatt  PCX,  BPB,  and  dial  phone  systems  comprise  the 
sosapleie  sat  of  umpire  and  control  group  voice  communi- 
circuits  s»rd  equipment  that  were  installed  when 
tly»  was  built.  Sine®  that  time  other  communications 

k  have  base  added  for  the  conduct  of  task  group 

t®ak  force  lev®!  games  in  which  umpires,  acting  as  sub- 
Ate ®  to  th®  piaysr —eosBinanders ,  maneuver  the  forces, 
facilities  include  circuits  and  equipment  for  the 
totafrlialajint,  as  desired,  of  additional  umpire-to-umpire 
MBBW*hication» ,  and  direct  voice  communications  between 
«siisgific  uwpire  positions  and  comtmn&  centers  and  head- 
Also,  circuits  and  outlets  have  been  provided 
iJkjr^ipus  sections  of  the  umpire  area  so  that  teletypes 
OBfttactt  duiters  m&y  easily  hi  installed  for  use  during 
S^asot^-Uiisy  Fleet  games. 

MbSh  the  passive  information  display  system  (PIDS)  is 
ts»#a  in  a  gam,  tarn  transmitting  panels  are  set  up  in  th^ 
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umpire  area.  One  panel  serves  the  Green  side;  the  other, 
the  White  side.  Passive  intelligence  is  generated  by  the 
umpires  in  accordance  with  the  rules  of  the  game  and  frost 
distances  and  bearings  obtained  from  the  master  plot  screen 
or  the  azimuth  range  indicators,  and  then  transmitted  manu¬ 
ally  to  the  appropriate  forces,  if  the  force  operating  status 
indicator  (FOSI)  system  is  employed,  two  portable  control 
boxes  are  placed  in  the  umpire  area,  one  for  each  side.  These 
boxes  enable  the  umpires  to  acknowledge  receipt  of  player 
messages  transmitted  over  the  FOSI  system. 

Three  game-time  clocks  and  game-speed  indicator  units 
are  located  in  the  umpire  area;  one  below  the  master  plot 
screen  and  one  in  each  of  the  two  front  corners.  Above  each 
of  the  latter  two  clocks  is  a  sign  which  indicates  whether 
it  is  dark  or  daylight  in  the  game  area  of  operations.  These 
signs  are  controlled  manually  from  the  control  room.  On  the 
right  wall  is  a  panel  of  lights  called  the  detectability  and. 
look  indicator  panel.  This  panel  consists  of  48  sections, 
one  for  each  NEWS  force.  Each  section  contains  a  NEWS  force 
number  and  six  lights.  Three  of  the  lights  may  be  used  to 
indicate  the  types  of  sensoring  devices  that  may  detect  the 
associated  NEWS  force;  the  other  three,  to  indicate  the 
types  of  sensoring  devices  currently  employed  by  that  force. 
These  light  indicators  are  changed  if,  as  force  shifts 
from  one  band  {altitude,  depth,  or  operating)  to  another, 
there  is  a  change  in  status.  Thus,  if  a  force  representing 
a  submar ire  submerges  below  periscope  depth,  the  light 
indicating  that  it  is  detectable  by  radar  (or  visually) ,  is 
deactivated.  These  changes  are  nr-de  manually  by  personnel 
in  the  equipment  room. 

The  umpire  area  also  contains  a  number  of  tables. edge- 
lighted  status  boards  and  similar  equipment.  This  sort  of 
©quipesent  is  moved  in  and  out  of  the  area  as  needed,  and 
is  arranged  to  suit  the  requirement §  of  a  particular  game. 

Th*  umpire  area  »tatus  boards  are  used  for  posting 
task  organisations,  call-signs,  contact  reports,  and  for 
recording  ev-snts  and  the  status*  of  aggregated  forces,  air¬ 
fields,  and  so  on.  These  boards  are  photographed  period¬ 
ically,  The  Information  contained  on  the  photographs  of 
the  statu#  board*  is  correlated  with  the  information  contained 
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on  the  photographs  of  the  waster  plot  screen  and  with  the 
records  of  the  umpires  for  the  post-game  analyses,  reports 
and  critiques. 


Comrunicat ions ,  Cent rol ,  and  Equipment  Rooms 

The  communications,  control,  and  equipment  rooms,  as 
well  as  a  few  other  spaces,  contain  the  electronic  and 
mechanical  equipsaent  required  for  the  programming,  opera¬ 
tion,  and  maintenance  of  the  NEWS.  Only  a  general  knowledge 
of  the  functions  performed  in  these  areas  is  needed  by 
players  and  by  officers  who  are  called  upon  to  augment  the 
War  Gaming  Staff  for  the  control  of  a  game. 

The  communications  room  contains  panels  and  jacks  for 
the  establishment  of  player  voice  communication  rets  prior 
to  the  play  of  a  game,  and  for  changing  these  nets  or 
breaking  communications  between  forces  during  a  game.  It 
also  has  a  panel  and  jacks  for  setting  up,  as  required, 
direct  voice  coomsuni. .^tions  circuits  between  designated 
umpire  positions  and  flayer 3.  The  effects  of  voice  communi¬ 
cations  countermeasures  can  be  introduced  into  the  simulated 
voice  radi  circuits,  and  the  circuits  can  be  bridged  so 
that  the  players  on  one  side  may  hear  some  of  the  trans¬ 
missions  of  their  opponents.  In-game  net  changes,  communi¬ 
cations  interruptions,  countermeasures,  and  bridging  are 
manually  injected  when  and  as  directed  by  che  cognizant 
uspir^s , 

There  are  two  tape  recorders  in  the  communications 
roo».  These  are  used  to  transmit  taped  messages  or  informa¬ 
tion  over  selected  circuits,  and  to  record  communications 
as  desired.  In  addition,  the  room  contains  a  teletypewriter 
with  tape  perforator  and  reader  for  transmitting  and  receiving 
selected  command  center  and  command  headquarters  messages,  and 
facilities  for  establishing  one  teletype  net  on  each  of  the 
opposing  sides. 

The  control  room  contains  48  sets  of  panels,  one  set 
for  each  NEWS  force.  The  set3  for  the  Green  side,  forces  1 
through  24,  are  lined  up  cn  one  side  of  the  room;  the  sets 
for  the  White  side,  forces  25  through  48,  on  the  other  side. 
Each  sot  of  panels  contains  two  panels  arranged  one  above 


the  other.  The  bottom  panel  of  each  set  is  the  force 
characteristics  panel.  This  panel  contains  an  effective¬ 
ness  remaining  meter  and  switches  and  other  controls  for 
inserting  certain  operational  characteristics  and  controls 
of  the  real-world  force  represented  by  the  respective  NEWS 
force.  For  example,  if  NEWS  force  7  is  used  to  represent 
a  bomber,  then  its  maximum  speed  and  maximum  altitude  band 
are  programmed .  Also,  switches  are  arranged  so  that  up  to 
six  items  of  evaluated  intelligence  concerning  force  7  are 
programmed.  Then  if  force  7  appears  as  a  blip  on  any  azi¬ 
muth  range  indicator,  and  the  blip  is  probed,  the  pro¬ 
grammed  items  of  intelligence  will  be  displayed  on  the 
target  information  panel  associated  with  the  azimuth  range 
indicator.  Additionally,  control  of  force  7  may  be  given 
to  the  players  in  the  command  center  to  which  force  7  is 
permanently  assigned  (command  center  4  --  see  Table  5-1  for 
the  assignment  of  NEWS  forces  to  command  centers) ,  or  the 
players  may  simply  be  allowed  to  read  out  its  course,  speed 
and  altitude  as  displayed  on  the  course  and  speed  dials  and 
altitude  indicators  in  the  coirnnar  1  center.  Or,  if  desired, 
both  controls  and  indication  can  ba  denied.  In  the  latter 
two  cases,  force  7  is  maneuvered  in  altitude  by  controls 
on  its  characteristics  panel,  while  its  course  and  speed 
are  controlled  from  its  navigation  computer. 

A  navigation  computer  is  associated  with  each  active 
NEKS  force.  The  navigation  computer  panel  for  each  force 
is  located  above  the  corresponding  force's  characteristics 
panel.  Each  navigation  computer  contains  a  NEWS  grid 
coordinate  counter  and  grid-position  controls.  The  letter 
enables  control  group  personnel  Lo  program  the  initial 
position  of  a  force;  the  former,  to  read  out  the  position 
of  a  force  in  grid  coordinates  at  any  instant  during  a 
game .  Course  and  speed  dials  permit  the  setting  ot  initial 
course  and  speed,  a  readout  of  course  and  speed  during  play 
or  if  desired,  control  of  course  and  speed.  As  in  the  com¬ 
mand  centers,  the  speed  dials  are  calibrated  from  0  to  50, 
Adjacent  speed  range  multipliers  of  1,  10,  and  100  permit 
the  setting  of  speed  range  scales  of  50,  500,  or  5000  knotu. 
For  example,  a  NEWS  force  Siir.jlating  a  destroyer  with  a  top 
speed  of  32  knots  is  assigned  a  speed  multiplier  of  1, 
while  a  force  representing  an  aircraft  with  a  maximum  speed 
of  600  knots  is  given  a  speed  multiplier  of  100.  The  0  to  50 
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calibrations  on  their  speed  dials  then  represent  0  to  50 
and  0  to  5000  knots  respectively.  However,  a  player  cannot 
drive  either  force  beyond  che  maximum  speeds  programmed  in 
their  characteristics  panels,  which  in  this  example  would 
be  32  and  600  knots.  Additionally,  if  so  programmed  in 
the  characteristics  panel,  the  top  speed  of  a  force  is  re¬ 
duced  automatically  in  direct  proportion  to  damage  sustained 
Thus,  if  the  effectiveness  remaining  meter  of  the  destroyer 
drops  to  75  percent,  its  top  speed  is  automatically  reduced 
to  24  knots. 

At  the  rear  of  the  control  room  are  switches  for  set¬ 
ting  the  size  of  the  ar^a  of  operations  (the  ocean  scale 
switch) ,  and  for  setting  and  changing,  as  desired,  game 
time  and  speed  of  play.  There  are  also  facilities  for 
positioning  the  14  fixed  forces  and,  as  in  the  case  of 
active  forces,  for  programming  up  to  six  items  of  intelli¬ 
gence.  Other  equipment  includes  an  azimuth  range  indicator 
(and  associated  target  information  panel) ,  and  two  panels 
containing  position  matching  switches.  These  switches 
enable  control  room  personnel  to  slave  up  to  three  forces 
on  one  side  to  another  force  (a  master  force)  on  the  same 
side.  Thus,  forces  representing  aircraft  may  be  slaved  to 
a  carrier  until  such  time  as  the  aircraft  may  be  launched. 

The  equipment  room  is  located  to  the  rear  of  the  con¬ 
trol  room.  This  room  contains  the  units  for  programnu  ng 
the  rates  o?  ascent  and  descent  for  NEWS  forces  that  are 
used  to  represent  aircraft  or  submarines.  There  is  one  of 
these  units  for  each  NEWS  force.  When  a  NEWS  force,  say 
force  number  7,  is  used  as  am  aircraft,  eight  time  delay 
components  are  inserted  in  the  ascent  and  descent  unit. 

Than  the  realistic  times  required  for  that  particular  type 
of  aircraft  to  climb  from  band  one  to  band  two,  from  two  . 
to  three,  etc.,  are  inserted  in  four  delay  components;  the 
times  required  to  descend  from  band  five  to  band  four,  and 
so  on,  in  the  other  four  units. 

Across  from  the  ascent  and  descent  units  are  the 
detectability  and  look  panels,  one  panel  for  each  force. 

®»ch  panel  contains  dials  and  switches  for  programming  its 
respective  force  with  that  force’s  real-world  susceptibility 
to  detection  by  specific  types  of  sensoring  devices.  For 
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instance ,  if  force  7  represents  an  aircraft,  it  is  su.. 
ccptible  to  det.ct.ion  by  radar,  but  not  by  sonar.  This 
enar act eristic  is  caxled  the  "detectability"  of  that 
force.  Each  forcv,  panel  also  contains  the  dials  and 
switches  for  programming  the  capabilities  of  the  censor i 
systems  or  the  real-world  force  it  represents.  iu 
characteristic  is  called  'hook."  As  an  aircraft,  force 
then  would  be  programmed  with  a  radar  look,  but  no  sonar 
look. 


In  order  to  assign  detectability  and  look  character 
istics  to  a  NEWS  force,  three  separate  and  distinct  elec¬ 
tronic  detectability  and  look  circuits  are  included  in  tl 
NEWS.  These  are  referred  to  as  busses.  A,  B  and  C.  If  < 
force,  say  a  submarine,  is  assigned  a  sonar  detect cibi lit} 
on  bus  C,  then  only  forces  with  a  look  in  this  bus  can 
detect  the  submarine.  The  detection  and  look  capabilities 
and  values  for  each  bus  are  programmed  as  a  function  of  * 
altitude  (depth,  or  operating)  band.  For  instance,  if  a 
submarine  is  operating  on  the  surface,  it  can  be  detected 
by  a  force  with  a  radar  or  visual  look  capability,  and  in 
turn  can  detect  aircraft  and  ships.  If  a  player  or  a 
member  of  the  control  group  causes  the  submarine  to  dive 
below  periscope  depth  by  shifting  depth  bands,  then  the 
submarine's  detectability  and  look  capabilities  are 
changed  automatically.  The  submarine  can  no  longer  be 
detected  by  radar  or  visual  means,  nor  can  it  see  forces 
representing  aircraft.  However,  it  can  be  detected  by 
forces  with  a  sonar  capability,  and  detect  surface  and 
subsurface  forces  with  its  own  sonar  equipment. 

Below  the  detectability  and  look  panels  for  the  48 
active  NEWS  forces  are  detectability  panels  for  the  14 
fixed  forces.  The  dials  and  switches  on  these  panels  per¬ 
mit  the  assignment  of  detectability  characteristics  and 
values  to  the  fixed  forces.  Adjacent  to  the  fixed  force 
detectability  and  look  panels  is  an  array  of  switches. 
These  switches  may  be  used  to  signal  the  umpires  the  cur¬ 
rent  detectability  and  look  status  of  the  forces  in  terms 
of  programmed  busses.  Thus,  if  a  force  representing  a 
submarine  is  detectable  and  has  a  look  in  busses  A  and  B, 
this  information  may  be  displayed  on  the  detectability  and 
look  panel  in  the  umpire  area.  When  the  force  shifts  to 
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another  band  which  has  a  programmed  detectability  and  look, 
say  in  bus  C  only,  then  the  corresponding  switches  are 
manually  activated  to  display  this  information  in  the 
umpire  area. 

The  NEWS  damage  computer  is  also  located  in  the  equip¬ 
ment  room.  This  computer  is  described  briefly  in  the  next 
section. 

On  the  third  floor,  in  the  areas  to  the  rear  of  the 
command  centers,  are  facilities  for  programming  the  rates 
of  fire  of  each  of  the  four  NEWS  weapons  associated  with 
each  NEWS  force.  In  addition,  there  is  some  equipment  for 
inserting,  under  very  limited  conditions,  the  time  of  flight 
or  running  times  of  such  weapons  as  missiles  and  torpedoes. 
These  various  facilities  are  part  of  the  weapon  and  damage 
computer  subsystem. 

For  remote-play  games,  a  cryptographic  room  has  been 
established  on  the  first  floor.  This  room  contains  facil¬ 
ities  for  encoding  and  decoding  six  full  duplex  (simultan¬ 
eous  transmit  and  receive)  circuits.  These  circuits  are 
connected  to  commercial  landline  telephone  circuits  as 
needed  for  a  remote-play  game  and,  by  secure  lines,  tc  out¬ 
lets  in  the  umpire  area.  Six  full  duplex  teletypes  and 
three  tape  factories  (facilities  for  cutting  or  reproducing 
paper  tapes)  are  available.  The  teletypes  are  usually  used 
to  transmit  tapes  produced  by  the  tape  factory,  and  to  re¬ 
ceive  printed  and  tape  copies  However,  keyboard  trans¬ 
missions  n.av  be  sent  if  desired. 

The  NEWS  Damage  Computer 

The  damage  computer  is  the  major  component  of  the 
weapon  and  damage  computer  subsystem.  As  noted  previously, 
o*her  parts  of  this  subsystem  such  as  weapons  employment 
lights,  weapon-target  matrix,  and  effectiveness  remaining 
meters  are  located  in  the  umpire  ar-;a;  and  components  such 
as  weapons  controls,  salvos  remaining  counters,  under S' 
attack  signals,  effectiveness  remaining  meteid,  and  rat’ 
of  fire  controls  are  located  in  or  to  the  rear  of  the 
command  centers. 
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on  the  photographs  of  the  master  plot  screen  and  with  the 
record*  of  the  umpires  for  the  post-game  analyses,  reports 
and  critiques. 

Communications,  Control,  and  Equipment  Rooms 

The  consnunications ,  control,  and  equipment  rooms,  as 
well  as  a  few  other  spaces,  contain  the  electronic  and 
mechanical  equipcuent  required  for  the  programming,  opera¬ 
tion,  and  maintenance  of  the  NEWS.  Only  a  general  knowledge 
of  the  functions  performed  ir.  these  areas  is  needed  by 
players  and  by  officers  who  are  called  upon  to  augment  the 
War  Gaming  Staff  for  the  control  of  a  game. 

The  communications  room  contains  panels  and  jacks  for 
the  establishment  of  player  voice  communication  rets  prior 
to  the  play  of  a  game,  and  for  changing  these  nets  or 
breaking  communications  between  forces  during  a  game,  it 
aleo  has  a  panel  and  jacks  for  setting  up,  as  required, 
direct  voice  commurl  ion  a  circuits  between  designated 

uaq>ire  positions  and  flayeia.  The  effects  of  voice  communi- 
catio^s  countermeasures  can  be  introduced  into  tne  simulated 
voice  radi  .  circuits,  and  the  circuits  can  be  bridged  so 
that  the  players  on  one  side  may  hear  some  of  the  trans- 
,  missions  of  their  opponents.  In-game  net  changes,  communi¬ 
cations  interruptions,  countermeasures,  anc  bridging  are 
manually  injected  when  and  as  directed  by  che  cognizant 
umpires . 

There  are  two  tape  recorders  in  the  communications 
room.  These  axe  used  to  transmit  taped  messages  or  informa¬ 
tion  over  selected  circuits,  and  to  record  communications 
as  desired.  In  addition,  the  room  contains  a  teletypewriter 
with  cape  perforator  and  reader  for  transmitting  and  receiving 
selected  command  center  and  command  headquarters  messages,  and 
facilities  for  establishing  one  teletype  net  on  each  of  the 
Opposing  sides. 

The  control  room  contains  48  sets  of  panels,  one  set 
for  each  HEWS  force.  The  sets  for  the  Green  side,  forces  1 
through  24,  are  lined  up  on  one  side  of  the  room;  the  sets 
for  the  White  side,  forces  25  through  48,  on  the  other  side. 
Each  set  of  panels  contains  two  panels  arranged  one  above 
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Damage  to  a  NEWS  force  (as  reflected  in  its  effec¬ 
tiveness  remaining  meters)  can,  if  the  computer  is  so 
programmed,  result  in  a  reduction  in  its  maximum  speed, 
or  a  reduction  in  its  offensive  capability,  or  both. 

If  a  player  on  the  Green  side  should  acquire  and  fire 
at  a  Green  force,  this  information  is  displayed  on  the  own 
side  lights  in  the  umpire  area.  The  Green  weapon  will  ex¬ 
pend  ammunition,  but  it  cannot  inflict  damage  because  the 
damage  computer  does  not  assess  interactions  between  Green 
weapons  and  Green  forces,  or  between  White  weapons  and 
White  forces.  In  these  situations  the  target  force  does 
not  receive  an  under  attack  signal. 


Figure  i-6  -  THE  DAMAGE  COMPUTER 
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A  daraaoe  computer  console  enables  its  operators  to 
monitor  the  operations  of  the  computer,  and  modify,  as 
directed  by  the  umpires,  stured  weapon  and  burget  data 
aud  the  results  of  automatically  assessed  damage.  The 
console  contains  a  weapon-target  matrix  similar  to  that 
in  the  umpire  area,  and  limited  facilities  for  the  acqui¬ 
sition  of  forces  and  the  firing  of  weapons. 


System  Capabilities 


The  subsystems  and  associated  equipment  and  spaces 
of  the  NEWS  provide  the  means  for  the  conduct  of  two-sided 
continuous-time  machine  games  in  which  players  maneuver 
fore*.  -*,  fire  weapons,  and  so  on.  The  system  eliminates 
the  need  for  players  making  mc^es  for  stated  periods  of 
time,  or  for  back  tracking  if  a  critical  situation  develops 
in  the  middle  of  a  move.  Detections  are  made  automatically; 
concomitant  intelligence  is  available  immediately.  Weapons 
can  be  fired  by  simply  pressing  keys.  Damage  assessment  is 
automatic,  and  practically  instantaneous.  Umpires  are  re¬ 
lieved  of  many  tedious  and  time-consuming  details;  are  free 
to  waten  the  larger  picture,  to  inject  their  professional 
judgment  into  the  game.  Time  may  be  speeded  to  two  or 
four  times  real-world  time  when  forces  are  jockeying  for 
position,  and  slowed  when  interactions  develop.  A  game 
may  be  stopped  at  any  time,  started  again  when  convenient, 
or  it  may  be  stopped  and  then  continued  u.  a  .seller  area 
of  operations. 


In  certain  instances  NEWS  forces  can  be  used  to  rep¬ 
resent  an  aggregation  of  ships  or  aircraft.  Met,  -  iorce 
may  be  used  to  simulate  a  variety  of  real-world  forces 
during  the  conduct  of  a  single  game.  Force  7,  for  instance, 
might  be  used  to  represent  a  single  bomber  on  an  armed 
reconnaissance  mission  in  one  part  of  a  game,  and  a  flight 
of  fo-x.  bombers  on  a  strike  mission  in  another  part  of  the 
came.  In  each  case  it  would  be  assigned  the  appropriate 
characteristics,  weapons,  and  target  type. 


While  the  NFWS  was  designed  for  the  conduct  of  two- 
sided  machine  games  of  the  type  described  abo,re,  it  is 
readily  adaptable  to  one-sided  game*.  In  such  a  game  the 
umpires,  froft  their  vant^qe  point  in  the  umpire  area,  and 


«u-  mean?  the  display  facilities,  controls  and  communications 
lit  their  disposal,  can  provide  the  required  amount  and  de- 
opposition  to  mast  the  purpose  of  the  game.  The 
*  WgSmm  at  their  disposal  can  be  maneuvered  by  control 
proup  personnel  statiu*ed  in  command  cancers  or  in  the 
control  room.  Additionally,  the  control  room  and  communi- 
*  t|t lOflfie  facilities  provide  the  means  for  the  conduct  of 
lipth  one  or  two-sided  games  in  which  the  umpires  act  as 
lower  echelon  commanders.  In  theee  games  the  umpires 
maneuver  the  forces  in  response  to  the  orders  of  player- 
superiors.  The  players  may  be  stationed  in  the  NEWS  com- 
»SPd  osntera  or  in  tbeir  own  operations  control  centers  or 
Iflsg  plots. 


The  KSWS  command  headquarters  and  centers,  plotting 
and  display  devices ,  game  clock,  and  coonunications  nets 
also  provide  excellent  facilities  for  the  conduct  of 

■Stwial  gStoea. 


mimm* 

As  designed,  the  BENS  is  capsbls  of  representing  only 

lixss  of  arses  of  operations,  and  simulating  48  forces, 
14  on  ssie  aide  and  an  equal  number  on  the  other.  Game  time 
ndf  be  one,  two  ox  four  times  real  time,  but  changes  in 
game  bias  affect  only  the  horizontal  component  of  the  speed 
of  forces.  Zt  does  not  affect  turning  rates,  programmed 
r«£es  of  ascent  and  descent,  or  programmed  firing  rates. 

P@r  instance;  if  an  aircraft  requires  six  minutes  of  real 
films  to  climb  from  band  2  to  3  at  a  game  speed  of  one,  it 
teguir**  an  equal  amount  of  real  'world  time  (or  twenty- four 
minute.,  of  feme  time)  to  make  that  same  climb  if  the  game 
speed  la  switched  to  four. 


tihilp  tbs  alee  of  an  area  of  operations  can  be  changed 
af---S  fims,  a  change  of  this  nature  requires  the  deter- 
Sf  tmt  grid  positions  for  ail  forces,  and  the  re- 
ioning  of  force*  in  terms  of  grid  coordinates.  If 
pgas  STS  involved,  charts  and  slides  must  be  prepared 
so  tbit  a  new  master  plot  can  be  drawn. 


does  not  automatically  track  or  record  the 
Statsas  of  forces,  zt  does  uot  keep  a  tally 
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of  the  number  of  operational  aircraft  at  an  airfield  or 
on  board  a  carrier,  or  contain  any  facilities  (except 
status  boards)  for  maintaining  such  records.  With  the 
exception  of  ammunition  (aalvo  remaining)  counters ,  the 
NEWS  does  not  contain  any  facilities  for  simulating  or 
recording  fuel  consumption  or  other  logistic  factors  and 
constraints. 

'  The  damage  computer  calculates  hit  probabilities  as 
a  function  of  range  only.  Target  angles  are  not  consid¬ 
ered,  or  whether  or  not  a  weapon  can  be  brought  to  bear. 

In  order  for  damage  to  be  assessed,  a  hit  must  be  obtained. 
Therefore,  the  computer  cannot  assess  the  effects  of  a 
nuclear  weapcr  detonating  at  a  distance  from  a  ship,  or 
the  effects  of  ^  near  miss  by  a  conventional  bomb.  Except 
in  a  very  few  cases,  the  time  of  flight  or  a  long  range  or 
a  relatively  slow  speed  weapon  cannot  be  simulated.  If  a 
weapon  is*  fired  at  a  force  on  its  own  side,  the  umpires 
must  determine  which  force  was  fired  at,  and  then  assess 
the  re8”lts  either  by  rules  or  pi  cfessional  judgment. 

Seal ipo  Factors  and  Other  Gimmicks 

The  inherent  capabilities  of  the  NEWS  are  enhanced  and 
some  of  its  limitations  minimised  by  scaling  factors,  th® 

”se  of  equipment  for  other  than  its  intended  purpose,  and 
manual  gaming  techniques. 

Scaling  factors  are  generally  used  when  it  is  desired 
to  simulate  an  area  of  operations  that  is  different  in  size 
from  any  of  the  four  available  selections.  The  scaling 
facters  may  be  applied  to  the  speed  dials,  and  to  the  avail¬ 
able  game  speeds  and  speed  multipliers.  In  the  first  in¬ 
stance,  overlays  calibrated  from  0  to  60  might  be  placsd 
over  the  normal  0  to  50  scale  on  the  speed  dials.  Then 
with  an  ocean  scale  switch  setting  of  1000,  an  area  of 
operations  of  1200  on  a  side  is  obtained.  Using  the  second 
method  a  game  speed  of  two  may  be  scaled  to  read  one,  thus 
providing  a  500  mile  area  of  operations  with  a  1000  mile 
ocean  scale  switch  setting.  If  the  speed  multipliers  of 
10  and  100  are  changed  to  read  1  and  10  respectively,  then 
a  1000  mile  ocean  scale  setting  results  in  a  100  mile  area 
of  operation®.  Various  combinations  of  scaling  factors  may 
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*2,3©  be  used.  Por  instance,  a  speed  dial  scaling  of  0  to  60 
Qepfe&m»‘& .with  a  game  speed  scaling  of  two  to  one,  and  an 
Ikpifep  scale  setting  of  1000,  results  in  a  600  mile  area  of 
operations . 

Whenever  one  of  the  four  available  ocean  areas  is 
seeled,  the  scales  on  the  azimuth  range  indicators  are 
Changed  accordingly.  Thus,  if  by  means  of  speed  dial 
scaling,  a  1000  mile  area  of  operations  is  scaled  to 
represent  a  1200  mile  area,  the  scales  on  the  azimuth 
range  indicators  are  changed  from  their  design  calibration 
l»f|*320,  160,  80,  40,  20,  and  8  miles  to  read  384,  192,  96, 
4£,  34,  and  9.6  miles. 

Equipment  has  been  added  to  drive  the  NEWS  game  clock 
at  five  and  ten  times  its  designed  speed.  This  equipment 
enables  games  to  be  conducted  at  5,  10,  20,  and  40  times 
real  time.  In  order  to  employ  a  game  speed  of  5,  the  clock 
speed  switch  is  set  to  four,  and  the  speed  dials  are  scaled 
to  0.8  their  normal  range.  If  it  is  desired  to  switch  game 
Speed  to  4,  2  or  1,  the  equipment  which  drives  the  NEWS 
clock  at  a  speed  of  five  is  disconnected,  the  clock  speed 
switch  set  at  the  desired  game  speed,  and  the  scaled  speed 
dials  removed  or  ignored.  Due  to  the  need  to  use  two 
speed  dials  in  case  of  game  speed  changes,  game  speeds  of 
five  times  real  time  are  usually  employed  when  the  forces 
ire  maneuvered  by  control  group  personnel. 


To  induct  games  at  10,  20,  and  40  times  real  time, 
speed  multiplier  scaling  is  used.  For  instance,  if  a 
fine  is  proceeding  at  a  clock  speed  of  one,  and  the  deci- 
iion  is  mads  to  shift  to  a  speed  of  ten,  then  the  speed 
multipliers  on  the  navigation  computers  are  manually 
Shifted  to  the  next  higher  position.  The  speed  multiplier 
if  100,  therefore,  cannot  be  used  at  clock  speeds  of  1,  2, 
and  4,  but  mwt  be  reserved  for  shifts  of  10,  20,  and  40 
game  speeds.  In  practice,  th*>  game  speed  of  10  is  the 
rexisnim  msentlgome  speed. 


Mbile  the  weapon  and  damage  computer  subsystem  was 
for  the  simulation  of  the  employment  of  weapons 
spates*,  it  ha*,  on  occasion,  been  ^ployed  for  simulating 
$iKl  sa^floAitures.  In  this  case  the  effectiveness  remaining 
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meters  show  fuel  states.  In  some  instances  NEWS  weapons 
have  been  used  to  simulate  fighter  aircraft.  The  players 
pressed  the  appropriate  acquisition  key  to  vector  a 
fighter  against  an  incoming  raid  and  then,  after  a  suit¬ 
able  time  delay,  the  firing  key.  Another  method  merely 
requires  the  use  of  the  firing  key,  in  which  case  the  time 
delay  is  programmed.  In  either  case,  the  overall  bomber 
kill  probability  is  programmed,  and  the  damage  computer 
assesses  the  interaction. 

Whenever  NEWS  components  are  used  for  functions  that 
differ  from  their  normal  or  designed  functions,  their 
employment  is  explained  in  the  rules  of  the  game. 

Manual  Techniques 

The  machine  gaming  capabilities  of  the  NEWS  are  often 
supplemented  by  a  variety  of  manual  gaming  techniques .  In 
general,  the  higher  the  command  levels  represented  by  the 
players,  the  greater  the  requirement  for  manual  techniques. 

Manual  methods  are  used  when  forces,  either  before  or 
during  a  game,  are  outside  the  area  of  operations  selected 
for  NEWS  play.  For  instance,  if  the  NEWS  area  of  opera¬ 
tions  is  am  area  1200  miles  square,  and  at  the  beginning 
of  the  game  a  submarine  is  proceeding  toward  this  area, 
then  that  submarine  is  plotted  r**  in  a  manual  game.  When 
the  submarine  reaches  the  edge  of  the  NEWS  area  of  opera¬ 
tions,  it  is  then  programmed  as  an  active  NEWS  force.  In 
a  similar  manner,  if  a  fore*  proceeds  outside  of  the  NEWS 
area  of  operations,  it  is  deactivated  and  played  as  in  a 
manual  game. 

For  a  game  in  which  forces  are  or  may  be  expected  to 
move  outside  the  NEWS  area  of  operations,  a  game  chart  is 
prepared  which  encompasses  a  suitably  sized  area.  The 
NEWS  grid  (0000  to  4000  EW;  GCCC  to  4000  NS)  is  superim¬ 
posed  on  that  portion  of  the  chart  which  is  displayed  on 
the  masttsi  plot  screen,  and  then  extended  as  necessary  to 
include  the  remainder  of  the  chart.  This  provides  a  common 
grid  for  both  NEWS  and  manual  play. 
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If  a  NEWS  forca  ia  used  to  represent  an  aggregation 
of  ships  such  as  a  carrier  striking  force,  then  diagrams 
of  the  dispositions  which  may  be  used  by  that  force  are 
required  by  the  umpires  as  they  would  be  in  a  manual  game. 

When  there  is  an  insufficient  number  of  active  NEWS 
forces  to  simulate  the  forces  involved  in  a  game,  then 
sostt  forces  are  represented  by  manual  methods.  Forces  so 
simulated  may  include  patrol  aircraft  flying  search  pat¬ 
terns,  destroyers  on  antisubmarine  patrol  stations,  logistic 
support  units,  airfields,  shore  installations,  ground  units, 
and  so  on.  Search  tracks  of  aircraft  are  drawn  on  trans¬ 
parencies  and  projected,  as  needed,  from  the  rear  of  the 
umpire  area;  other  forces  are  represented  by  images  and 
symbols  pasted  on  the  rear  of  the  master  plot.  Ground 
forces  are  usually  played  on  opographicai  maps. 

Forces  depicted  by  manual  means,  and  employed  in  con¬ 
junction  with  active  NEWS  forces,  are  sometimes  referred 
to  as  "constructive"  forces.  For  the  most  part,  they  are 
handled  as  they  would  se  in  a  manual  game. 

The  techniques  of  manual  war  gaming  are  used  to  eval¬ 
uate  interactions  between  NEWS  and  constructive  forces,  and 
for  detections  and  damage  assessment  when  the  azimuth  range 
indicators  and  damage  computer  are  not  used.  Manual  methods 
ar  ,  also  used  to  determine  aircraft  aborts,  to  record  the 
status  of  airfields,  aircraft  dowj  times,  and  the  like,  and 
to  record  aircraft  availability,  status  cf  runways,  fuel 
states,  and  so  on. 


Two  general  types  of  JEWS  games  are  played:  curric¬ 
ulum  gsmes  and  Fleet  games.  The  former  are  educational; 
the  latter,  analytical  in  nature,  in  that  they  are  usually 
conducted  provide  the  players  with  information  that  is 
directly  applicable  to  their  real-world  jobs. 


Cu  ,  am  r  educational  games  are  conducted  fo*-  the 
two  res,  -??  schools  and  the  Naval  Command  Course  Depart¬ 
ment:  of  the  War  College,  and  for  the  Naval  Destroyer  School. 
They  have  also  been  played  to  support  the  curriculum  of  the 
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Reserve  Officers '  Command  and  Staff  Course,  an  annual  two- 
week  course  conducted  by  the  School  of  Naval  Command  and 
Staff  of  the  College. 

Fleet  games  are  conducted  for  Fleet  Commands  who  want 
to  rehearse  scheduled  at-sea  exercises,  examine  contingency 
plans,  “try-out"  perational  concepts,  etc.,  by  means  of 
NEWS  gaming.  Tht  facilities  of  the  NEWS  and  the  servic  mi 
of  personnel  of  the  War  Gaming  Department  are  available  for 
such  Fleet  games  from  the  first  of  July  to  tl-*  end  of 
December  of  each  year,  and  at  such  other  time*  as  ray  be 
determined  by  the  President  of  the  Naval  War  Col^*ae. 

Curriculum  Games 

War  College  curriculum  games  are  the  final  phase  of  a 
complex  operations  or  planning  problem.  They  provide 
students  with  the  only  possible  means  of  completing  the 
last  phase  of  the  military  planning  process,  i.e.,  the 
execution  of  their  plan*. 

Tner*  are  three  general  types  of  curriculum  games. 

These  are  the  unit-level  game,  the  task -group  or  task-force- 
level  game,  and  the  strategic  or  national -level  gam.  The 
levels  refer  to  the  lowest  player  command-levels  in  a 
game.  For  example,  in  a  unit  level  game  some  of  the  players 
act  as  commanding  officers  of  ships. 

The  first  College  curriculum  games  which  were  conducted 
on  the  NEWS  involved,  for  the  most  part,  task  group  plans. 
Players  acted  as  task  group  commanders  and  staffs  and  as 
the  conmanding  officers  and  staffs  of  ships,  submarines, 
and  aircraft  (or  flights  of  aircraft) .  From  their  flag 
plots  (command  centers) ,  task  group  commanders  issued 
orders  and  received  reports  over  planned  communications 
nets.  Commanding  officers  of  ships  and  aircraft,  stationed 
ir  command  centers  (as  illustrated  in  Figure  5-7) ,  maneuvered 
their  ships  and  submarines  and  aircraft,  mr.de  detections  on 
their  scopes  (azimuth  range  indicators) ,  maintained  plots, 
acquired  enemy  targets,  fired  weapons,  sustained  damage, 
and  responded  and  reported  to  “heir  game  superiors.  The 
subsystems  of  the  NEWS,  in  accordance  with  prourammed  data, 
determined  if  and  when  detections  were  made,  disseminated 
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A  NEWS  COMMAND  CENTER 
DURING  THE  PLAY  OF  A  UNIT-LEVEL  GAME 
Figure  5-7 
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interactions  and  assessed  damage. 


:  n?.  -li  igence,  evaluated 

xtiv  umpires  monitored  communications  and  interactions, 
initiated  in-game  programming,  and  compiled  information 


for  the  critique 


These  gomes  were  machine  games.  They  ecplcyud  all 
or  the  subsystems  of  the  NEWS:  maneuver  and  display, 
weapon  and  damage  computer,  and  communications.  Since  th< 
games  utilized  all  cf  the  NEWS  facilities,  relatively  few 
umpires  were  required.  The  umpires  were  usually  stationec 
at  the  locations  shown  in  Figure  5-8. 

One  or  more  unit-level  games  were  conducted  annually 
in  support  of  the  College  curriculum  from  1958  to  1964. 
Similar  games  were  also  conducted  for  the  reserve  officers 
of  the  Command  and  Staff  Course  during  the  latter  part  of 

this  period. 

In  1962  a  one-sided  unit-level  machine  game  was  de¬ 
vised  for  the  students  of  the  U.S.  Naval  Destroyer  School. 
A  number  of  these  games  have  been  played  annually  since 
that  time.  They  are  conducted  in  support  of  the  curricula* 
of  that  school  . 


Soon  after  the  first  unit-level  games  were  conducted 
on  the  NEWS,  task-group-level  games  were  designed  and 
played  in  support  of  the  College  curriculum.  In  these 
games  the  lowest  player- command  level  was  at  the  task 
group  level;  the  highest  extended  to  the  Fleet  and  Joint 
and  Combined  Task  Force  levels . 

The  initial  task-group-level  games  utilized  all  of 
tha  facilities  of  the  simulator.  In  most  cases  the  NEWS 
forces  were  used  to  simulate  task  groups  rather  than 
individual  units.  The  NEWS  forces  representing  task 
groups  were  controlled  by  their  respective  group  com¬ 
manders  and  staffs.  Detectability  and  look  values  were 
programmed  to  simulate,  as  closely  as  possible,  the  com¬ 
posite  capabilities  of  the  task  groups;  weapons  were  pro¬ 
grammed  to  represent  their  total  offensive  capability 
against  various  types  of  targets.  The  effectiveness 
remaining  meters  represented  the  total  life  of  a  group 
with  each  ship  contributing  to  the  total  life  in  accordance 
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with  a  predetermined  scale  of  relative  life  values.  When 
a  force  was  damaged  and  its  effectiveness  remaining  meter 
dropped,  it  was  up  to  the  umpires  to  translate  this  ?oas 
of  effectiveness  into  terms  of  specific  ships  sunk  or 
damaged,  and  so  on.  In  order  to  do  this,  the  umpires 
needed  formation  diagrams  of  the  task  groups  which  were 
represented  by  the  moving  images  on  the  master  plot  screen. . 

In  addition  to  formation  diagrams,  other  techniques 
of  manual  gaming  were  introduced  to  handle  the  numbers  and 
variety  of  forces  that  were  involved  in  task-group-levei 
games.  The  manual  techniques  included  the  projection  of 
aircraft  search  tracks,  the  use  of  paste-on  images  to  rep¬ 
resent  forces,  supplementary  plotting  and  evaluation  methods, 
and  so  forth. 

From  these  manual-machine  games,  a  more  realistic  type 
of  task-group-level  Flay  evolved,  one  that  places  greater 
reliance  on  the  umpires,  less  on  the  machine.  With  the 
exception  of  the  School  of  Naval  Warfare  Strategic  Game, 
this  type  of  gaming  is  now  used  for  all  War  College  curric¬ 
ulum  games  conducted  on  the  NEWS. 

The  current  concept  is  based  upon  the  realistic  notion 
that  task  group  commanders  and  their  staffs  do  not  drive 
ships  and  aircraft;  their  subordinates  do.  Hence,  for  this 
level  of  play,  the  umpires  act  as  the  subordinates  The 
players,  stationed  in  simulated  flag  plots  and  operations 
control  canters,  (command  headquarters  and  centers) ,  exer¬ 
cise  command  and  control  of  their  forces  in  the  same  manner 
as  they  do  in  the  real  world. 

For  the  conduct  of  such  games,  umpires  and  other  con¬ 
trol  group  personnel  are  formed  into  modules.  Each  mod¬ 
ule  contains  the  people  and  equipment  needed  to  support 
a  particular  task  group  commander,  or  to  carry  out  some 
specific  function  in  the  game,  e.g.,  provide  merchant 
shipping,  trawler,  commercial  air,  and  other  inputs. 

The  modulo  personnel  su- porting  a  olayer-commander  and 
his  staf ?  act  as  the  commanding  officers  cf  ^  of  the  ships 
and  aircraft  under  the  player's  operational  control.  If  the 
player  orders  a  search,  the  module  conducts  that  search. 
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If,  during  the  course  of  the  search,  an  aircraft  gains  a 
contact,  this  intelligence  is  reported  to  the  player  in 
the  same  manner  as  it  would  he  if  the  contact  were  made 
by  an  actual  aircraft  at  sea. 


The  players  also  receive  orders  and  intelligence  from 
their  player-seniors  and  information  from  adjacent  player- 
commands  in  accordance  with  their  emission  control  (EMCON) 
policy  and  communications  plans. 

The  inspires  who  act  as  subordinate  commanders  have  at 
their  disposal  a  number  of  NEWS  forces  which  are  programmed 
with  certain  ship,  aircraft,  and  submarine  characteristics. 
These  forces  are  used  as  needed  during  a  game.  For  instance, 
NEWS  force  7  Blight  be  programmed  as  an  aircraft.  When  a 
search  is  ordered,  an  umpire  cnecks  to  determine  if  an  air¬ 
craft  is  available  and  then,  if  it  aborts.  If  ar  aircraft 
is  operational  and  does  not  abort,  the  umpire  contacts  the 
control  room  and  orders  force  7  activated  and  st«.  '-ted  on 
its  mission.  As  all  forces  are  controlled  by  the  umpires, 
there  is  usually  nc  particular  requirement  for  assigning 
all  Green  NEWS  forces  to  the  Green  side,  and  all  White  to 
the  White  side.  Thus,  rorce  7  (a  Green  NEWS  force)  might 
be  employed  as  a  White  aircraft. 


Because  in  this  type  of  game  the  players  do  not  maneuver 
forces  and  fire  weapons,  they  do  not  use  the  force  motion  and 
weapons  controls.  (The  azimuth  range  indicators,  probes,  and 
target  information  panels  are  used  in  some  games.)  However, 
as  in  flag  plots  at  sea  or  in  operations  control  centers 
ashore,  the  players  use  communication  nets  and  plotting  facil¬ 
ities.  If  required,  or  desirable,  the  spaces  and* fa_ilities 
of  two  or  more  command  centers  may  be  combined  by  means  of 
the  interconnecting  doors  to  form  a  larger  flag  plot  or  oper¬ 
ations  control  center. 

The  problem  control  intercommunications  consoles  are 
removed  from  the  umpire  area.  Direct  voice  communications 
nets  are  established  between  the  supporting  modules  and 
players.  Other  voice  nets  are  provided  to  link  the  modules, 
the  control  room,  the  status  board  writers ,  and  the  plotters 
behind  the  master  plot  screen.  If  the  azimuth  range  indicators 
end  the  target  information  readout  cabinets  are  not  required, 
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they  are  removed,  and  the  spaces  used  for  other  purposes. 

In  addition  to  acting  as  subordinates  to  player-superiors 
members  rf  the  modules  axso  perform  umpiring  duties.  For  the 
most  part  they  determine  if  and  when  contacts  and  other  inter¬ 
actions  occur  by  utilizing  the  information  portrayed  on  the 
master  plot  screen  and  on  supplementary  plots  end  status 
boards,  and  by  inter-module  coordination.  Each  module  main¬ 
tains  its  own  status  boards.  These  boards,  in  conjunction 
with  the  master  plot,  display  the  true  status  of  forces  and 
contacts.  When  applicable,  they  also  indicate  the  situation 
as  it  is  known  to,  or  evaluated  by,  the  players.  For  example, 
antisubmarine  forces  are  working  over  a  false  contact.  The 
task  group  commander  is  receiving  periodic  reports  from  the 
units  on  the  scene.  His  current  evaluation  is:  "probable 
submarine."  The  true  nature  of  the  contact  as  well  as  the 
player's  evaluation  is  displayed  on  the  appropriate  status 
board. 

Damage  assessments  are  made  in  accordance  with  the  semi¬ 
rigid  method  and,  in  most  cases,  are  subject  to  override  by 
the  game  director.  The  damage  computer  is  rarely  used  and, 
when  it  is,  targets  are  acquired  and  weapons  fired  from  the 
damage  computer  console.  Usually,  damage  is  assessed  by  a 
module  which  is  set  up  for  this  purpose.  Members  of  this 
group,  known  as  roving  assessors,  collect  the  pertinent 
information  from  the  cognizant  modules.  For  instance,  in  a 
destroyer  versus  a  submarine  interaction,  they  obtain  the 
actions  and  reaction  of  the  control  group  personnel  acting 
as  their  respective  commanding  officers.  The  interaction  is 
assessed  at  the  damage  assessment  module,  and  the  outcome 
transmitted  to  the  umpire-commanding  officers  by  the  roving 
assessors.  The  results  are  then  transmitted  verbally  to  the 
players  in  the  same  terms  and  in  the  same  manner  as  they 
would  be  transmitted  by  commanding  officers  in  the  real  world. 

The  director  of  the  game  acts  as  all  echelons  of  com¬ 
mand  above  the  senior  player-commanders.  A  module  (usually 
called  the  lateral  inputs  module)  acts  as  all  adjacent  and 
parallel  commands  that  are  not  played  in  the  game.  This 
module  also  provides  any  other  inputs  that  may  affect  the 
play  of  the  game  but  are  not  under  the  direct  cognizance  of 
the  players,  and  hence  cannot  be  handled  by  the  player- 
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■’•^porting  modules.  If,  for  example,  in  the  situation 
•inflated,  merchant  vessels  a* e  steaming  through  the  area 
ofoperations,  then  the  lateral  inputs  module  injects 
merchant  ship  traffic  and  acts  as  the  skippers  of  these 


,  these  manual-machine  task-group-level  games,  obviously, 
require  larger  control  groups  than  those  needed  for  machine 
gnuts.  While  the  size  and  arrangement  of  the  control  group 
naturally  varies  from  game  to  Figure  5-9  illustrates 

a  fairly  typical  control  group.  This  figure  shows  the  con¬ 
trol  group  for  4065,  a  game  conducted  for  the  School  of 
Vaval  Command  and  Staff  in  June  of  1965.  This  game  was 
played  initially  as  a  manual  game,  and  the  original  hand- 
played  version  is  described  in  Chapter  IV  in  the  section 
titled  Command  and  Staff  Department  Manual  Game. 

As  mentioned  at  the  beginning  of  this  section  on 
curriculum  games,  the  third  type  of  curriculum  game  that 
is  conducted  in  the  NEWS  is  a  national-level  military- 
political  game.  This  is  a  manual  game  that  uses  the  player 
end  umpire  spaceu  and  the  communications  facilities  of  the 
HBM8.  It  is  described  briefly  in  Chapter  IV  in  the  section, 
The  School  of  Naval  Warfare  Strategic  Game. 

Approximately  seventy  College  curriculum  games  were 
conducted  in  the  NEWS  from  1958  through  1965.  Figure  5-10 
contains  a  list  of  the  curriculum  games  which  were  conducted 
during  1964  and  1965. 

Traditionally,  War  College  curriculum  games  have  been 
two-sided.  However,  as  a  result  of  experience  gained  in  one¬ 
sided  Fleet  games  and  because  the  situation  appeared  to  lend 
itself  tc  this  type  of  play,  a  on*. -sided  curriculum  game  was 
devised  and  conducted  in  1963.  A  similar  game,  2F-64,  an 
8scort-of- Convoy  Game  was  played  in  19G4,  and  two  one-sided 
games  were  conducted  in  1964,  IF  and  1NW.  Three  one-sided 
games  are  planned  for  1966,  one  fc~  the  Naval  Command  Course 
Department  and  one  for  each  of  the  two  schools  of  the  College. 

Wien  a  one-sided  game  is  played,  an  opposition  module  is 
added  to  the  control  group  organization.  The  personnel  in 
this  module  control  all  opposition  forces  and,  when  possible, 
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Fol i t ice 1 -Mi 1 i tery 
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3F-65 
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*ka  indoctrination  game  wi  conducted  for  student*  of  the  Naval  Commend  Course 
on  ?  February,  1144.  T*o  voluntary  participation  antisubaarine  warfare  gases 
MU  canton fd  for  etndents  of  the  Navel  Warfare  Course  on  25  Kay,  1964;  and 
WSJ-  carrier  striking  force  g mm*  on  26  Hey,  1964. 
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employ  known  opposition  tactics.  The  opposition  forces, 
weapons,  and  sensors  are  assigned  characteristics  which 
conform  to  the  most  recent  intelliaence  estimates. 

Fleet  Games 


It  is  convenient  to  classify  Fleet  games  into  two 
categories:  local  play  and  remote  play.  Local-play  games 
are  similar  to  curriculum  games  in  that  the  players  occupy 
the  command  headquarters  and  command  centers  in  the  NEWS. 

For  remote  play,  however,  the  players  are  stationed  in 
their  own  real-world  command  and  control  spaces,  and  play 
the  game  with  the  facilities  and  personnel  that  are  normally 
available  in  the  situations  simulated. 

Both  local-play  and  remote-play  games  are  one-sided. 

The  opposition  is  planned  and  executed  by  officers  of  the 
War  Gaming  Department  with  the  assistance  and  advice  ot  the 
sponsoring  Fleet  Consnand,  and  often  with  the  aid  of  other 
Commands.  For  example,  for  an  antisubmarine  warfare  game, 
submarine  commanding  officers  might  be  ordered  to  the  College 
xn  order  to  provide  the  most  realistic  opposition. 

As  in  the  case  of  curriculum  games,  local-play  Fleet 
games  have  been  conducted  at  both  the  unit  and  task  group 
levels,  with  the  majority  played  at  the  latter  le^ei.  These 
games  employ  techniques  similar  to  those  used  in  curriculum 
games. 


For  xemote-play  games  "secure"  land-line  communications, 
or  combination  land-line  radio-links  are  established  between 
the  participating  Fleet  Commands  and  the  NEWS.  Additionally, 
"unaecure"  telephone  circuits  are  also  used  for  starting  and 
stopping  the  game,  and  for  unclassified  communications- 

The  players  are  furnished  game  clocks.  These  are 
portable  clocks  which  can  function  at  the  various  NEWS 
game  speeds.  They  can  be  connected  with  the  NEWS  by  leased 
lines,  or  operated  by  local  power  sources  (JO  cycle,  115 
volt  AC) .  In  the  latter  case  the  clocks  are  synchacaized 
with  the  NEWS  game  clock,  started  and  stopped,  and  clocc 
speeds  set  in  accordance  with  telephoned  instructions  from 
the  game  director  in  the  NEWS. 
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RMDte-play  games  are  conducted  at  the  task-group  and 
higfeer  levels.  Except  that  the  players  are  not  in  command 
centers  in  the  NEWS ,  these  games  are  conducted  in  the  same 
manner  as  the  curriculum  task-group-level  games  described 
in  the  preceding  section.  The  players  * eceive  intelligence 
in  the  sane  manner  and  in  the  same  format  as  in  a  real-life 
Snsrgsncy  or  war-time  situation;  the  control  group  in  the 
JHMB  drives  the  ships  and  aircraft ,  and  report  and  respond 
to  their  player-superiors  in  the  same  manner  as  real-  '"orld 
Ship  and  aircraft  commanders.  From  the  players’  viewpoint 
there  is  only  one  difference  between  the  game  situation  and 
the  real  situation:  in  the  letter  case,  many  circuits  are 
used;  in  the  game,  the  many  circuits  are  simulated  by  one. 
Skjwever,  at  the  command  levels  involved,  this  diminution  in 
cossninications  nets  has  not,  apparently,  degraded  the  qual¬ 
ity  of  remote  simulations;  for  the  post-game  comments  of 
participating  Commanders  have  invariably  emphasized  .e 
realism  of  the  play. 

As  in  curriculum  and  local-play  Fleet  games,  remote- 
play  games  are  conducted  during  normal  working  hours.  But, 
as  in  the  other  games,  accelerated  game  speeds  keep  the 
game  clock  up  to  and  usually  ahead  of  the  real-world  clock. 

For  example,  CANUSTREX  1-64  was  played  at  game  speeds  vary¬ 
ing  from  one  to  ten  times  normal  clock  speeds,  and  five  and 
one-half  days  of  game  play  were  conducted  in  four  normal  days. 

Thirty- four  Fleet  games  were  conducted  in  the  NEWS 
during  the  1958-1965  period.  Figure  5-11  lists  the  1964 
and  1365  games.  This  figure  shows  the  sponsoring  Fleet 
cu— and.  Most  of  these  games  aloo  included  participating 
subordinate  commands.  Thus,  the-  personnel  of  ten  operation 
control  centers  or  emergency  de dense  control  stations  partic¬ 
ipated  in  CMraSTHEX  1-64;  in  FM SHEWS  1-65,  commanders  and 
staffs  of  such  commands  as  Archifcious  Group  Two,  Carr'er 
Division  Eighteen,  and  Cruis sr-Destroyer  Flotilla  Two. 

bike  a  local-play  gafae,  a  remote-play  game  provides  a 
Fleet  Commander  and  his  staff  with  an  opportunity  to  execute 
his  war  plan  with  planned  wartime  forces  and  against  a 
highly  likely  wartime  opposition.  But  a  remote-play  game 
offers  other  advantages.  It  exercises  operations  control 
center  personnel,  and  enables  a  commander  to  check  and 


5-49 


3 


Date 

Sponsoring  Fleet 
Comae  nd 

Game 

SiiMilatad 
by  Friendly  Side 

6  Mar 

COMSUBDEVGFU  TWO 

(Commander  Submarine  D< 

No  name  aa signed 

svelopsent  Group  Two) 

Antisubmarine 

27-29  Jul 

COMS  ECONDFLT 

(Commander  U.S.  Second 

Teamwork 

Fleet) 

Carrier  Striking 
Force 

31  Aug  ) 

-  3  Sep  ) 

COMPHIBLANT 

(Commander  Amphibious  i 
U.S,  Atlantic  Fleet) 

PHI3NEWS  1-64* 

?orcea , 

Aag>hlbioua 
(Movement  Phase) 

12-13  Oct 

COMAS WFORLANT 

(Commander  Antisubmarl.! 
U.S.  Atlantic  Fleet) 

NEWS  BEX  1-64* 

it;  Forces, 

Antisubmarine 

Warfare  Barrier 

7-11  Dec 

COMASWFORLANT  and 
CANCOMARLANT 

(Commander  Antisubmarii 
U.S.  Atlantic  Fleet  ai 
Maritime  Forces,  Atlai 

CANUSTREX  1-64* 

le  Forces, 

id  Canadian  Commander 
itic) 

Escort  of  Convoy 
and  Antisubmarine 
Warfare 

13-17  Sep 

COMAS WFORPAC 

(Cotmoander  Antisubraarii 
U.S.  Pacific  Fleet) 

GOLD  TIDINGS  I* 

le  Forces , 

Antisubmarine 

Warfare 

5-  ■*  Oct 

COMAS  VF0RLA.NT 

(Commander  Antisubmarii 
U.S.  Atlantic  Fleet) 

NEWS  BEX  1-65* 

la  Force* , 

Ant .  Bubtna^  ine 

Warfare  Barrier 

9"  10  v'ov 

_ 

COMPHIBLANT 

(Commander  .Amphibious 
U.S.  Atlantic  Fleet) 

■  r-  . -  -  -- 

PHIBNEVS  1-65 

"crces , 

L. 

Acphibious 
(Opposed  Sortie, 
.Movement  Phase, 
Operations  in 
Objective  Ares) 

Type  of  Operations 


*Resacte-Flay  Game 
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> 964-1 965 

Figure  3-11 
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te  ooMtnd  a>td  control  procadures.  It  minimizes  the 
lor  travel  furde;  kMpi  the  greater  part  of  the  staff 
on  the  farm. “  For  these  reasons  the  remote-play  game 
owing  Increasingly  popular.  Of  the  eight  Fleet  games 
cted  during  1964  and  1965,  five  were  remote-play  games. 


VMS  games  are  usually  designed  (and  programmed)  by 
gaming  teams  of  War  Gaming  Department  officers.  \  team 
OWgiats  of  one  or  more  officers  from  each  of  the  three 
bnmehee  of  the  Operation,  Evaluation  and  Research  (OER) 
Division  of  that  Department.  As  shown  In  Figure  5-1  tne 
three  branches  of  the  OER  Division  are:  Gaming  Development, 
Operations  ai.d  Programming,  and  Evaluation  and  Research. 

The  Destroyer  School  Game  is  a  rela  vely  simple  game. 

Xt  is  conducted  one  day  each  quarter,  and  three  games  are 
placed  each  day  in  order  that  the  s.  tuder.tr,  mey  rotate 
positions.  Every  game  played  uses  the  same  area  of  epe ra¬ 
tions,  forces,  coanand  structure,  communications,  and  so 
forth.  Therefore  the  same  rules  and  programming  forms  can 
be  used  over  and  over  again.  This  is  seldom  true  of  other  NEWS 
genes.  War  College  curriculum  games  are  usually  sufficiently 
different  from  year  to  year,  to  require  different  (or  at  least 
updated)  rules.  Pleet  games  are  i-  the  same  category.  Each 
requires  new  or  updated  rules,  programming  forms,  and  so  o". . 

Whenever  a  War  College  operations  problem,  planning 
problem  or  planning  exercise  culminates  in  a  STWG  war  game,* 
the  cognizant  War  Gaming  Department  gaming  team  maintains 
liaison  with  the  sponsoring  school  or  department  during  the 
planning  for  and  the  writing  of  the  directive  or  sylx  'bus. 

The  directive  or  syllabus  describes  the  general  situation, 
tha  special  situations,  end  the  planning  requirements. 


•The  one  exception  is  the  School  of  Naval  Warfare 't 
Strategic  Wax  Game.  This  game  is  conducted  by  that  school. 
“T^e  Engineering  and  Kaint*nance  Division  of  the  War  Gaming 
Department  provider  support  and  communications  personnel 

at  r aquas tad. 


The  students  involved  are  divided  into  committees  or  stafi 
as  appropriate,  and  issued  the  pertinent  instructions  and 
information.  They  determine  their  missions,  list  and  com¬ 
pare  possible  courses  of  action,  and  prepare  plans. 

As  the  students  develop  their  concepts  and  write  thei 
plans,  members  of  the  gaming  team  monitor  their  progress, 
select  an  area  of  operations  for  the  NEWS  master  plot,  anc 
assist  the  officers  conducting  the  problem  or  exercise  in 
the  selection  of  the  student  plans  to  be  gamed  and  the 
assignment  of  students  to  player  staffs  and  the  control  gi 

Concurrently  with  its  monitoring  and  advisory  duties, 
the  gaming  team  develops  a  concept  of  play.  It  devises  a 
control  group  organization  tailored  to  the  concept  of  pla^ 
ana  the  player-planned  command  structure.  The  team  plans 
uhe  organization  of  player-supporting  and  other  modules,  < 
assigns  personnel  to  the  various  control  group  billets.  3 
designs  game  control  communications  nets,  status  boards, 
game  forms,  assigns  NEWS  forces  and  command  centers,  and 
compiles  the  characteristics  of  forces  and  weapons.  It 
initiates  requests  for  charts,  maps,  slides,  and  other 
graphic  materials  needed  for  play.  Then  the  group  prepare 
the  rules  of  the  game,  the  pregame  briefings,  and  the  pro¬ 
gramming  forms. 

If  the  game  is  to  be  one-sided,  the  War  Gaming  Depart 
ment  team,  in  cooperation  with  the  sponsoring  school  or 
department,  plans  the  opposition,  assigns  forces  and  weape 
in  conformance  with  the  general  situation,  and  assigns  pel 
sonnel  to  man  the  opposition  module  during  the  play  of  the 
game. 


A  Fleet  game  is  initiated  by  a. letter  from  the  sponsc 
ing  command  to  the  President  of  the  Naval  War  College.  T1 
War  Gaming  Department  assigns  a  team  to  design  and  pregrar. 
the  game,  and  arranges  for  one  or  more  pregame  conference* 
between  Fleet  and  department  representatives.  These  dis¬ 
cussions  raise  and  resolve  such  questions  ass  "What  is  t} 
purpose  of  the  game?  What  forces  will  be  simulated?  Wha-: 
plans,  orders  and  instructions  are  pertinent?"  Then,  mail 
taining  close  liaison  with  the  sponsor's  representatives, 
the  gaming  team  proceeds  in  the  same  manner  as  in  curricu? 
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gaming  to  develop  and  program  the  game,  and  to  write  the 
rules  and  prepare  the  briefings. 

Rules 

The  rules  for  NEWS  games  are  divided  into  player  rules 
and  control  group  rules.  For  a  two-sided  game,  two  sets  of 
player  rules  are  required,  one  for  each  of  the  opposing 
sides;  fcr  a  one-sided  game,  one  set  of  player  rules. 

Aspires  and  certain  other  control  group  members  receive.-  or 
have  access  to,  copies  of  all  the  rules. 

The  player  rules  contain  a  brief  and  general  description 
of  the  game,  and  its  concept  of  ploy.  They  assign  player- 
commanders  and  player-stuff  members  to  command  centers,  and 
assign  NEWS  forces  and  weapons,  Some  times  the  rules  assign 
the  players  to  the  player  billets?  more  often,  these  assign¬ 
ments  are  made  elsewhere. 

The  player  rules  describe  the  communications  and  other 
facilities  that  will  be  available  during  a  game.  They  ex¬ 
plain  how  and  in  what  i :<rm  intelligence  will  be  received. 

The  rules  describe  the  methods  to  be  used  by  the  players  to 
implement  their  decisions;  for  example,  what  buttons  to  press 
to  turn  on  the  sonar  in  a  destroyer,  or,  perhaps,  what  forms 
to  fill  out  to  initiate  an  air  strike  (if  the  umpires  are 
acting  as  enbordinat"  cor  under j) ,  and  so  on.  They  tell  the 
players  to  use  call  signs,  or  instead,  to  employ  organiza¬ 
tional  titles,  hull  numbers,  and  air'-raft  flight  numbers. 

They  list  a  phone  number  to  call  in  case  of  equipment  failure 
and  other  details  that  will  assist  the  players.  But  the 
player  rules  do  net  explain — or  even  suggest — how  the  players 
should  organize  their  staffs  and  command  centers.  .. c  is  up 
to  the  player-commanders,  as  it  is  up  to  commanders  i.n  the 
real  world,  to  organize  their  staffs  and  procedures  to  util¬ 
ize  best  the  available  command  and  control  facilities. 

'rue  control  group  rules  describe  the  organization  of 
the  control  group,  and  the  locations  and  functions  of  modules 
ard  meiaberH.  They  assign  personnel  to  all  of  the  control 
group  positions.  The  rules  describe  the  available  facilities, 
and  explain  th@*r  use.  rhev  describe  inter  module  and  inter- 
umpxr*  coordinating  procedures,  fr.c  flow,  dissemination,  and 
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posting  of  information  and  intelligence,  and  the  forma 
and  procedures  for  compiling  material  for  the  critique. 

The  control  group  rulua  provide  the  necessary  data 
or  guides  and  describe  the  methods  tc  be  used  for  monitor¬ 
ing  the  employment  of  forces,  evaluating  interactions,  and 
injecting  constraints  due  to  logistics,  weather,  sea  states, 
and  sc  on.  They  contain  information  and  procedures  for 
determining  and  recording  aircraft  availability,  fuel  expend¬ 
itures,  repair  times,  and  the  like,  and  provide  umpiring 
guides  for  translating  per  cent  lessee  in  effectiveness 
into  the  kinds  of  information  and  repo-ts  that  are  received 
by  a  commander  in  ths  real  world.  And  if  the  umpires  are 
maneuvering  forces  as  subordinates  to  player-superiors, 
then  the  umpire  rules  may  specify  the  NEWS  forces  that  are 
available  to  each  of  the  modules,  their  programmed  charac¬ 
teristics,  the  procedures  for  activating  and  employing  the 
forces,  and  for  varying  the  characteristics  when  necesaary. 

Programming  I 

Programming  the  NEWS  for  a  game  consists,  essentially,  j 

of  two  phases.  The  first  phase  is  the  preparation  of  a  set  ! 

of  programming  instructions  by  the  gaming  team?  the  second, 
the  programming  of  the  equipment  by  the  Engineering  and 
Maintenance  Division. 

The  programming  instructions  aseigr  umpire  and  player 
spaces  and  facilities,  and  the  char»cteristics  of  forces, 
weapons  and  sensor  systems  in  terms  of  dial  and  potentio¬ 
meter  settings,  and  switch  positions.  The  instructin'- 3  are 
written  on  a  series  of  forms  and  cards.  These  forms  and 
cards  are  preoared  -n  accordance  with  information  contained 
in  the  NEWS  Programming  Guide. This  reference  publication 
for  War  Gaming  Department  personnel  describes  an  detail  the 
operational  capabilities  cf  the  ?rvWS ,  and  contains  all  per¬ 
tinent  jJiogrnn'mir.g  information  and  data. 

Depending  upon  th»  type  of  game,  up  to  five  subsets  of 
programming  instructions  may  be  required.  These  contain, 
respeciiveJy,  the  information  and  data  fer  programming  the 
following  five  areas:  coranand  headquarters  and  command 
centers,  umpire  area  and  camosur.ications  room,  control  room, 


5-53 


equipment  room,  and  damage  computer. 

The  command  headquarters  and  command  center  programming 
instruction w  consist  of  a  set  of  forms  containing  the  assign- 
mat  of  centers  and  forces,  number  of  salvos  per  weapon,  rates 
of  fixe,  and  dead  reckoning  tracer  (DRT)  and  azimuth  range 
ift&ioator  (ARI)  scale  settings.  The  forms  also  list  all  the 
required  labels  and  readout  cards. 

Umpire  area  and  communi cat ions  room  information  includes 
a  layout  of  the  umpire  area  showing  the  equipment  required 
and  its  location,  control  group  communications  nets,  side 
panel  displays,  status  board  formats,  and  passive  information 
display  equipment  and  labels.  Also,  as  needed,  the  inter¬ 
player  communications  nets  and  the  assignment  of  channels  and 
facilities  are  listed. 

Control  room  programming  information  contains  the  ocean 
scale  netting,  and  the  shape  and  color  of  each  cf  the  pro¬ 
jected  force  images.  It  also  includes  all  of  the  necessary 
inputs  for  the  characteristics  panels  and  navigation  compu 
ters  fcr  the  active  NEKS  forces,  the  setting  for  the  14  fixed 
forces,  and  the  settings  of  the  position  matching  switches. 

The  equipment  room  programming  sheets  contain  two  dif¬ 
ferent  types  of  information.  The  first  furnishes  the  dial 
settings  for  the  rates  of  ascent  and  descent  of  active  NEWS 
forces;  the  second,  potentiometer  settings  for  the  "look" 
and  "detfectabji.it fcy"  values  for  active  NEWS  forces,  and 
"detectability"  values  for  fixed  forces. 

Damage  computer  programming  forms  specify  the  poten¬ 
tiometer  setting  for  the  parameters  of  each  weapon-type/ 
target-type  combination.  They  assign  a  target-type  to  each 
NEKS  force,  and  a  weapon-type  to  each  weapon.  These  forms 
indicate  whether  or  not  a  player  will  receive  an  indication 
if  one  or  more  of  his  weapons  scores  a  hit,  and  if  so,  the 
length  of  time  each  hit  indication  light  will  remain  illu¬ 
minated.  They  specify  the  initial  effectiveness  remaining 
meter  settings  for  each  force  and  whether  or  not  the  offen¬ 
sive  capability  of  individual  forces  will  be  reduced  as  a 
function  of  damage  received. 
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The  personnel  of  the  Engineering  and  Maintenance 
Division  arrange  the  equipment  and  facilities,  prepare 
the  statur  boards,  set  up  labels  and  readout  cards, 
establish  communications  nets,  and  set  the  dials,  poten¬ 
tiometers  and  switches  in  accordance  with  the  programming 
instructions  and  information  provided  by  the  Operations, 
Evaluation  and  Research  Division  team.  When  these  tasVi 
are  completed,  the  master  plot  screen  drawn,  and  charts, 
slides  and  other  visual  aids  prepared  and  distributed, 
then  the  NEWS  is  programmed  and  ready  for  the  players 
and  control  group. 

Participants 

As  in  manual  games,  the  participants  in  a  NEWS  game 
are  divided  between  the  players  and  the  control  group. 

The  players  are  War  College  students.  Fleet  officers,  or 
Destroyer  School  students.  Occasionally,  War  Gaming  Depart¬ 
ment  officers  participate  as  players.  This  is  usually  in 
games  such  as  the  Destroyer  School ' s  where  players  are 
needed  to  man  the  aircraft,  or  in  the  few  experimental  in- 
house  games  that  have  been  conducted  by  the  War  Gaming 
Department. 

The  control  group  is  headed  by  the  Director  of  the 
Game.  The  director  is  usually  the  Head  of  the  Operations, 
Evaluation  and  Research  Division  of  che  War  Gaming  Depart¬ 
ment.  In  the  case  of  a  College  curriculum  game,  a  senior 
officer  from  the  sponsoring  School  or  Department  serves  as 
an  advisor  and  consultant.  For  Destroyer  School  and  Fleet 
games,  representatives  from  the  sponsoring  activity  perform 
a  °imilar  function. 


Module  directors  are  provided  by  the  OER  Division; 
umpires,  damage  assessors,  historians  and  other  key  control 
group  members  by  the  War  Gaining  Department  and  by  sponsoring 
and  supporting  activities.  In  games  where  there  is  a  fairly 
large  number  of  spectators,  a  member  of  the  control  group 
serves  as  a  commentator.  This  officer  describes  and  discusses 
tne  events  as  they  occur  in  the  game,  and  his  comments  are 
broadcast  into  the  balcony  and  umpire  areas. 


5-55 


Cowaunications  equipment  operators,  status  board 
keepers,  plot  console  operator,  talkers,  and  messengers 
are  furnished  by  the  War  Gaming  Department  with  assistance 
frosi  supporting  and  sponsoring  activities  as  required. 

Briefings  and  Rehearsals 

The  gaming  team  briefs  the  Director  of  the  War  Gaming 
Department  and  other  members  of  the  department  on  the  gen¬ 
eral  concept  of  play,  and  upon  the  rules  and  procedures, 
if  some  of  the  players  and  supporting  control  group  personnel 
are  not  familiar  with  the  NEWS,  the  gaming  team  arranges  a 
tour  of  the  system,  a  tour  which  emphasizes  the  facilities 
and  equipment  that  will  be  used  during  the  game.  Then  the 
team  briefs  the  entire  control  group?  the  modules  organize, 
and  the  director  conducts  a  short  control  group  rehearsal 
and  critique  of  the  game  rules  and  programming.  The  gaming 
team  initiates  programming  changes  suggested  by  the  critique, 
and  corrects  programming  errors.  Finally,  a  brief  rehearsal 
is  held  for  both  players  and  control  group  and,  upon  its 
completion,  the  participants  and  the  system  are  reaay  to 
begin  the  game. 

Critiques  and  Post  Game  Reports 

At  the  end  of  each  local-play  game,  the  players  are 
assembled  in  the  umpire  area  and  shown  the  master  plot 
screen.  The  director  describes  briefly  the  major  e  ants 
that  occurred  durino  the  game,  and  the  sponsor's  repre¬ 
sentative  comments  on  the  highlights  of  the  play.  In  the 
case  of  F'eet  and  Destroyer  School  games,  a  short  critique 
usually  follows t  in  the  case  of  a  College  game,  the  critique 
is  generally  Laid  at  a  later  date  and  in  one  of  the  College's 
auditoriums . 

For  College  games,  the  information  compiled  by  the  con¬ 
trol  group  during  the  game,  the  comments  of  module  directors 
and  umpire*?,  and  elides  of  the  master  plot  are  turned  over 
to  the  sponsoring  school  or  department  for  the  preparation 
of  the  critique.  The  War  Gaming  Department  assists,  ?»s 
requested,  in  the  preparation  of  the  critique  and  in  its 
conduct . 
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At  the  end  of  *  Fleot  game,  either  local-play  or 
remote -play,  the  War  Gaming  Department  prepares  a  report 
of  the  game  and  transmits  it  to  the  sponsoring  command. 

This  report  then  becomes  the  property  of  that  command. 

Following  every  game,  the  officers  and  the  Operations 
Research  Analyst  of  the  War  Gaming  Department  submit  com¬ 
ments  on  the  methods,  procedures  and  data  used  in  the  game. 
These  are  filed  foi  future  reference.  The  operations  orders, 
rules,  procrr&ai/ning  forms  and  cards,  maps,  slides,  and  all 
other  materials  used  in  programming  and  conducting  the  game 
are  filed  in  a  "game  package."  This  material  is  then  avail¬ 
able  in  case  another  or  a  similar  game  is  scheduled. 

Demonstrations 

A&  mentioned  previously,  the  War  Gaming  Department 
designs  and  conducts  dynamic  NEWS  demonstrations  of  various 
types  of  naval  warfare.  These  demonstrations  are  presented 
in  the  Umpire  Area.  These  are  conducted  for  the  Schools  and 
Naval  Command  Course  of  the  College  support  of  their 
curriculums,  and  for  students  of  the  Destroyer  School  in 
support  of  its  curriculum.  Each  serves  tc  integrate  and 
illustrate  the  overall  aspects  of  a  particular  type  of  naval 
warfares  antisubmarine  warfare,  antiair  warfare,  mine  war¬ 
fare,  and  so  on. 

The  demonstrations  are  developed  and  programmed  by  OER 
Division  teams  in  somewhat  the  same  manner  as  games  are 
developed  and  Drogrammed„  Demonstrations  use  the  master 
plot  screen,  side  panels,  navigation  computers,  projected 
images,  and  a  variety  of  supporting  visual  techniques.  They 
also  use  supplementary  screens  for  the  projection  of  film 
clips  and  slides  to  support  and  enhance  the  master  plot  dis¬ 
play  and  the  narrator's  commentary.  In  some  cases  the  scopes 
of  the  azimuth  range  indicators  are  tilted  to  a  horizontal 
position  so  that  the  spectators  can  see  the  same  scope  pres¬ 
entation,  say,  of  one  of  the  bombers  in  the  demonstration. 

The  movements  and  interactions  of  all  force  images  projected 
on  the  master  plot  and  scopes  are  manipulated  by  personnel 
in  the  control  room,  and  are  keyed  to  the  narrator's  script. 
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In  addition  to  the  naval  warfare  demonstration,  dynamic 
demonstration*  are  also  presented  to  the  students  of  the  war 
gaming  courses  conducted  by  the  War  Gaming  Department, 
these  demonstrations  illustrate  the  uses  of  the  equipment 
in  the  umpire  area,  and  the  various  techniques  that  are 
esployed  in  HEWS  games.  Modified  versions  of  these  demon¬ 
strations  are  also  conducted  for  distinguished  guests  and 
for  visiting  groups  from  military  and  civilian  organizations. 
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CHAPTER  VI 


COMPUTERS  AND  COMPUTER  GAMES 


The  computers  that  are  used  for  computer  and  computer 
assisted  war  games  are  general  purpose  stored  program 
digital  computers.  They  were  not  developed  for  gaming  but 
were  designed  and  constructed  in  response  to  the  computa¬ 
tional  and  data  processing  needs  of  the  mid-twentieth  cen¬ 
tury.  However,  it  was  recognized  that  many  of  the  capa¬ 
bilities  of  digital  computers  were  applicable  to  war  gaming 
and,  as  a  result,  these  modem  electronic  devices  were  soon 
employed  to  assist  in  the  conduct  of  war  games  and,  also, 
to  play  entire  games  without  benefit  or  human  participation. 


In  order  to  understand  how  such  general  purpose  com¬ 
puters  can  be  used  in  war  gaming,  it  is  beneficial  to  know 
what  sort  of  older  processes,  devices,  and  games  they  have 
replaced,  and  how  the  computers  can  take  over  their  func¬ 
tions.  For  these  reasons,  brief  descriptions  of  certain 
manual  processes,  the  development  of  computers,  and  an 
explanation  of  binary  representation,  computers,  and  their 
functioning  precede  the  description  of  computer-assisted 
and  computer  games. 


When  the  rigid  method  of  evaluation  is  employed  in  a 
manual  game,  the  umpires  adhere  to  the  prescribed  rules  and 
procedures.  For  instance,  at  the  beginning  of  a  move,  a 
player  decides  to  fire  weapons.  The  damage  assessment  umpire 
would  then  receive  weapons  employment  cards  similar  to  the 
one  shown  in  Figure  £-1.  The  data  in  columns  1  through  15 
have  been  entered,  as  appropriate,  by  the  players  and  other 
umpires,  and  monitored  according  to  the  rules  of  the  game. 

The  damage  umpire  processes  the  data  on  each  card  by  follow¬ 
ing  the  procedures  shown  in  Figure  6-2,  and  places  them  in 
an  outgoing  box.  The  cards  are  then  used  by  recorders  and 
other  umpires  as  the  rules  dictate — updating  status  boards, 
furnishing  intelligence  to  the  players,  degrading  the  capa¬ 
bilities  of  forests,  etc. 
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To  process  the  information  on  each  card,  the  damage 
assessment  umpire  needs,  in  addition  to  the  flow  cha  t  or 
model,  a  random  device  and  the  following  data:  weapons 
ranges,  hit  probabilities,  and  damage  per  nu.  These  data 
may  oe  changed  from  play  to  play  vithout  arfeci ing  the 
game  procedures. 

In  the  rigid  method  of  evaluation ,  the  umpire  makes  a 
few  calculations ,  refers  to  a  table  of  probabilities,  employs 
a  chance  device,  and  makes  his  decisions  on  ^he  basis  ot 
numerical  comparisons.  His  duties  require  no  particular 
professional  military  experience  or  judgment.  These  factors 
are  applied  when  the  procedures  are  developed,  the  rules 
written,  and  the  data  compiled. 

Because  rigid  umpiring  is  a  routine  and  time-consuming 
process,  numerous  computing  and  recording  aids  have  been 
devised.  Among  these  were  Livermore’s  firing-board,*  the 
Naval  War  College's  circular  slide  rules  for  damage  assess¬ 
ment,  and  a  wide  variety  of  graphs,  nomograms,  and  slide 
rules.  One  relatively  recent  gadget  is  the  RAND  Corporation 
circular  slide  rule  for  computing  nuclear  bomb  damage  effects 
The  object  of  such  devices  is  to  simplify  and  speed-up  one  or 
a  limited  number  of  the  umpiring  processes.  For  instance,  a 
graphical  device  of  some  sort  could  be  employed  to  compute 
slant  range.  Or  a  less  specialized  aid  such  as  a  desk 
calculator  might  be  used  to  assist  ..n  the  process. 

Following  their  development,  digital  computers  have  been 
used  to  assist  umpires  in  handling  lengthy  and  tedious  calcu¬ 
lations.  However,  these  computers  have  other  capabilities  in 
addition  to  chose  of  performing  rapid  computations.  They  can 
store  and  retrieve  data  and  act  as  a  chance  device.  They  can 
also  make  decisions  on  the  basis  of  numerical  comparisons  and 
as  a  result,  change  their  sequence  of  operations.  In  short, 
they  are  capable  of  performing  all  such  umpiring  chores  as 
those  envisioned  in  Figure  6-2.  For  example,  instead  of  the 


*  "No  cierki  are  required  to  make  the  computer.  1 
involve  no  mo.  e  labor  than  to  score  at  Cribbage;  . 


ons,  which 
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v  oapons . employment  card  being  piaced  ir.  an  incoming  box,  they 
might  he  punched  and  fea  into  ar  input  device  of  a  computer. 

'i  ae  computer  would  the*.  ,ead,  process,  and  turn  out  the  com¬ 
pleted  card  in  much  the  siaie  manner  as  the  human  umpire.  A 
more  ambitious  program  rigot  in  truc~  the  computer  to  combine 
ar.J  carry  out  additional  umpirin'  p  ocedures.  For  instance, 
it  might  monitor  the  E.  a.  (effectiveness  remaining)  of  ool- 
Uiiin  4  of  the  cards  to  determine  if  the  firing  force  was 
capable  of  firing  the  weapons  in  accordance  with  the  rules 
and  if  the  number  of  missiles  r  tered  i  column  9  v.'ere  avail¬ 
able. 

Rigid-play  Games. 

Prior  to  World  War  II  most  rig.dly  evaluated  games  were 
conducted  for  educational  purpos  s.  The  players  were  con¬ 
fronted  with  tu<u.ions  re  ring  command  decisions.  hontro. 
groups  assisted  in  the  pro.  ss  by  performing  routine  and  pre¬ 
determined  functions.  It  control  group  members  gained  mili¬ 
tary  experience  from  the  preqame  pro~edures  and  the  plays, 
it  was  more  or  less  an  add.  bonus.  The  relatively  few 
rigidly  umpired  game.,  wh '  ch  »ere  devised  to  obtain  decision¬ 
making  information  were,  for  the  most  part,  played  to  rest 
or  t  .  rehearse  a  plan,  c  to  assist  in  its  development. 

Only  one,  or  a  very  limited  number  of  play-throughs  -ere 
made.  Usually,  as  n  educational  games,  the  players  made 
command  decisions.  The  control  group  furnished  supporting 
services . 

The  war  years  and  those  that  followed  accelerated  f * e 
evolutionary  growth  of  conventional  military  hardware  and. 
in  addii  on,  introduced  a  variety  of  radical,  expert ive ,  and 
rapidly  .hanging  weapons  ovster.s.  Responsib'e  military 
officials  we"?  raced  with  a  wide  and  bewiide:  :nq  va.  set.,  of 
c'  >ice:  Whi  -h  the  many  competing  weapons  system--  should 

be  aele..ted  to  it  at  best  th.e  threat  cf  tomorrow  js  wel.  as 
that  of  today?  now  should  they  bo  employed?  ilov  could  they 
be  integrated  into  the  overall  military  structure?  ""he  need 
for  deci*ion-m.  ing  information  curved  ir.  a.  exponent  ai 
fashion. 


Tt  meet  the  requirements  for  statistically  significant 
data,  the  mathematical  techniques  of  the  war-r.urtu:  nd  applie-. 


science  of  operations  research  were  mobilized  and  refined. 

In  situations  where  mathematical  methods  were  impracticable, 
analysts  turned  to  the  traditional  military  testing  tool, 
the  analytical  war  game.  The  overall  results — from  a  war 
gaming  point  of  view — were  a  renaissance  of  the  ancient  art, 
its  introduction  into  civilian  activities,  and  the  develop¬ 
ment  and  utilization  of  a  previously  somewhat  neglected  and 
more  scientific  approach,  an  approach  which  might  well  be 
termed  the  "rigid-play"  game. 

Rigid  games  are  designed  chiefly  for  the  conduct  o:c 
repeated  trials  under  controlled  conditions.  Their  purpose 
is  to  provide  data  which  are  statistically  sound.  The 
players  do  not  make  command  decisions;  like  the  umpires  in  a 
rigidly  evaluated  game,  they  are  required  to  adhere  to  pre¬ 
determined  doctrines  and  procedures.  A  player's  judgment 
may  urge  him  to  hold  his  fire  until  a  better  target  presents 
itself;  but  if  the  rules  say  "fire,"  he  fires.  If  a  player 
learns  something  in  an  early  play,  he  cannot,  unless  the 
rules  permit,  use  this  knowledge  in  later  plays. 

In  completely  rigid  games,  both  the  players  and  the 
umpires  make  their  decisions  according  to  rules  which  refer 
to  or  include  numerical  data,  and  which  require  some  sort 
of  arithmetical  and  logical  manipulations  for  their  imple¬ 
mentation.  Hence,  rigid  games  are  also  called  "computa¬ 
tional  games."  Since  the  players  are  not  permitted  to  use 
their  own  experience  or  judgment,  and  must  base  all  their 
decisions  on  calculations  or  codified  rules,  some  writers 
have  distinguished  this  type  of  endeavor  by  the  name  "simu¬ 
lation,"  and  have  reserved  the  title  of  "game"  for  simula¬ 
tions  in  which  either  the  players  or  both  the  players  and 
umpires  are  allowed  to  make  decisions.3^  Using  this  termi¬ 
nology,  a  manual  rigid  game  is  called  a  "manual  simulation," 
but  a  manual  play  in  which  the  players  ekercise  choice  and 
the  umpires  follow  the  rigid  method  of  evaluation  is  known 
as  a  "manual  game."* 


*See  footnote,  page  1-24. 
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TT  ’  formulation  and  conduct  of  rigid  garr.es  has  a 
greater  appeal  for  analysts  and  researchers  than  for  many 
professional  military  officers.  However,  the  latter  are 
definitely  concerned  with  the  doctrines  and  data  which  are 
used,  and  with  the  results  that  are  obtained,  eg.,  what 
is  the  range  of  possible  outcome,  what  are  the  sensitive 
parameters  cnc  which  of  them  can  be  controlled,  etc. 

The  rigid  games  that  were  devised  and  conducted  in  the 
early  1950's  were  manual  games.  And  as  in  other  manual  games 
various  devices  and  computing  aids  were  developed  and  used  to 
speed  parts  of  the  simulation  process.  But  despite  these  aid 
the  prorc  wore  rather  slow,  and  there  was  seldom  suffi¬ 

cient  time  or  people  to  play  the  number  of  games  or  examine 
all  of  the  variations  that  were  deemed  desirable. 

With  ti«e  advent  of  electronic  digital  computers  with 
fairly  large  storage  capacities  a^d  with  the  ability  to  per¬ 
form  both  arithmetic  and  logical  operations,  it  became  pos¬ 
sible  to  instruct  them  not  only  to  play  the  umpiring  role 
but  also  to  act  as  the  players  in  a  completely  rigid  type 
of  play.  Thus,  computer  gaming — fast,  and  as  completely 
objective  as  only  a  machine  can  be — was  born. 

Computer  games  are  scroetimes  referred  to  as  ''computer 
simulations, " 39,40  or  ae  corap.jtational  games  for  the  same 
reason*  that  these  t@rm*>  are  used  in  conjunction  with  or  in 
reference  to  rigid  manual  games.  lixe  their  hand-played 
counterparts ,  computer  gomes  are  conducted  to  obtain  decision 
*£&ing  information.  They  are  analytical  rather  than  educa¬ 
tional  in  nature. 

StL  Computing  Device s  and  Systems 

There  are  four  general  classes  of  computing  devices  and 
systems .  In  order  of  their  dt  ’elopment  they  are:  the  manual 
ts«  waohan.icsl,  the  electromechanical ,  and  the  electronic.* 


♦Ac  Introduction  to  Automatic  Computers,  by  Nod  Chapin, 
(0.  Van  NOStrand  Cossp&ny,  Inc.  195?)  contains  a  chronology  of 
coSttmtihg  developments  and  automatic  computers  from  earliest 
tiasis  to  1956. 


The  earliest  manual  devices  evolved  from  the  use  of  the 
fingers  as  counting  and  computational  aids  and  are,  there¬ 
fore,  known  as  "digital"  devices.  Of  these,  the  familiar 
abacus  has  survived.  In  this  device,  discrete  quantities 

are  represented  by  beads. 

A  later  and  entirely  different  kind  of  manual  computing 
aid  uses  a  continuous  scale  to  represent  numbers  and  quanti¬ 
ties.  One  common  example  of  this  type  of  computing  device 
is  the  slide  rule;  others,  graphs  and  nomograms.  Because, 
in  these  tools,  there  is  an  analogy  between  the  measurements 
and  the  quantities  represented,  they  are  known  as  "analog" 
computational  devices. 

The  abacus  and,  in  general,  the  slide  rule  are  used  for 
the  solution  of  a  variety  of  problems.  Hence,  they  may  be 
termed  "general"  or  "multi-purpose"  computers  or  computing 
aids.  Graphs  and  nomograms,  on  the  other  hand,  are  usually 
constructed  for  the  solution  of  a  particular  type  or  class 
of  problems.  They  are  "special-pv rpose"  computers.  Most  of 
the  manual  computational  aids  that  have  been  or  are  used  in 
war  gaming  are  special-purpose  devices. 

The  first  mechanical  computer  appears  to  have  been  an 
adding  machine  built  in  France  in  1642  by  Pascal.  A  some¬ 
what  similar  device  was  constructed  later  in  the  century 
by  Leibnitz  of  Germany.  These  two  machines  might  be  con¬ 
sidered  as  the  ancestors  of  today's  desk  calculators. 

In  France  about  1746,  Jacques  devised  a  method  of  using 
punched  cards  to  control  the  operations  of  a  loom.  Some 
forty  years  later  Mtiller  of  Germany  conceived  the  idea  of  an 
automatic  computer,  a  machine  that  could  by  itself  carry  out 
a  sequence  of  operations.  Babbage,  in  England,  extended  the 
work  of  Jacques  and  Mtiller  and  around  1830  constructed  a  model 
of  a  card-controlled  digital  computer.  The  British  government 
financed  the  building  of  a  full-scale  version,  but  its  comple¬ 
tion  was  beyond  the  technology  of  the  times.  However,  a  dif¬ 
ferent  type  of  computer  was  constructed  in  1876  by  Lord  Kelvin. 
This  was  a  special-purpose  analog  device  for  calculating  the 
motion  of  the  tides.  Its  purpose,  as  stated  by  the  inventor, 
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was  .  .  to  substitute  brass  for  brain  in  the  great 
mechanical  labour  of  calculating  .  .  .  "* 


Toward  the  end  of  the  nineteenth  century,  Hollerith 
and  Powers  of  the  U.S.  Bureau  of  the  Census  combined  the 
earlier  idea  of  punched  cards  with  electromagnetic  tech¬ 
niques,  and  developed  methods  and  equipment  for  recording, 
sorting,  and  tabulating  the  data  collected  during  the  census 
of  1890.  Modern  punched-card  systems  and  equipment  are 
highly  improved  versions  of  their  data  processing  machines. 


In  the  1930's,  Dr.  Bush  of  to.I.T.  designed  and  built  a 
mechanical  analog  computer  for  the  solution  of  various  types 
of  differential  equations.  This  machine  was  called  a  "differ¬ 
ential  analyzer,"  and  is  considered  by  some  to  be  the  first 
of  the  modern  computers. ^  Improved  types  were  used  during 
the  second  world  war  to  solve  problems  in  ballistics.  Later 
on,  analog  computers  were  built  with  electromechanical  and 
electronic  components. 


The  first  automatic  digital  computer  was  completed  in 
1944.  Built  at  Harvard  University  by  H.  Aiken  and  a  group 
of  engineers  and  graduate  students,  it  used  electromagnetic 
components  as  computing  elements,  and  was  known  as  the  Mark  I 
Relay  Computer.,  cr  the  Automatic  Sequence-Controlled  Calcu¬ 
lator.  It  performed  about  three  additions  per  second.42 


Realizing  that  many  complicated  mathematical  problems 
could  be  solved  by  reducing  them  to  the  basic,  arithmetic 
processes,**  Dr.  J.  W.  Mauchley  of  the  U.S,  Bureau  of 
Standards  suggested  that  a  high-^peed  digital  computer  would 
make  this  approach  practicable.  To  obtain  the  necessary 
computational  speeds,  he  proposed  that  vacuum  tubes  be  used 
as  computing  elements.  Under  Mauchley' s  and  J.  P.  Eckert's 
direction,  the  design  and  construction  of  an  electronic 
coKputer  was  begun  ' n  1942  at  the  University  of  Pennsylvania. 


*•* 

%  r 


*  Encyclopedia  Britannica,  Vol.  4,  page  549,  i960. 

**Trans forming  a  m&tnematical  problem  into  a  series  _  *' 
arithmetic  steps  is  called  "numerical  analysis." 

$ 
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The  result  wa  ENIAC  (Electronic  Numerical  Integrator  and 
Automatic  Calculator) .  Completed  in  1946,  it  was  the  orig- 
inal  high-speed  digital  computer,  the  first  to  take  advantage 
of  the  swift  motions  of  electrons.  ENIAC  handled  up  to  5,000 
additions  per  second. ^ 


Since  the  construction  of  ENIAC,  a  large  number  of 
general  purpose  digital  computers  of  various  sizes  and 
capacities  have  been  built,  and  continuing  improvements 
made  in  their  design,  versatility,  and  speed.  These  are 
the  sort  of  computers  that  are  used  as  adjuncts  to  manual 
games  and  for  the  conduct  of  computer  games. 

Binary  Representation 

The  counter  wheels  and  other  components  of  a  mechanical 
digital  computer  are  constructed  with  ten  positions  or  states, 
each  corresponding  to  one  of  the  ten  decimal  digits.  A  group 
of  components  represents  a  decimal  number.  The  components  of 
an  electronic  digital  computer,  however,  are  two-state  or 
binary  devices.  Transistors  and  vacuum  tubes  are  either  con¬ 
ducting  or  not  conducting,  magnetic  materials  are  magnetized 
in  one  direction  or  in  the  opposite  direction,  and  so  on. 

If  data  are  to  be  represented  by  these  components,  either  a 
series  of  pulses  in  time  must  be  used  to  indicate  decimal 
digits,  or  a  system  of  data  representation  compatible  with 
the  bi-state  nature  of  the  e'  ictronic  components  and  circuits 
must  be  selected.  The  lattei  course  has  proven  the  better. 
Today,  digital  computers  are  designed  to  function  in  their 
.  atural  or  binary  mode. 

Th decimal  system  employs  ten  digits,  0  through  9. 

Their  place  values  are  based  on  a  progression  of  powers  of 
ten.  For  example,  the  decimal  number  36  has  a  3  in  the  10 ^ 
or  tens  position,  and  a  6  in  the  10°  or  units  position,  i.e., 

36  =  3(10)  1  +  6(10)? 


The  number  system  employing  two  digits,  0  and  1,  is  called 
the  binary  system.  Place  values  correspond  to  powers  of  two 
(see  Table  6-1) .  Thus,  in  the  binary  number  100100  the  most 
significant  1  is  in  the  25  or  thirty-twos  position,  the  left 
0  in  the  2^  or  f’vteenB  place,  the  next  0  in  the  2^  or  eights 
position,  and  so  forth,  or: 


or  : 
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100100  *  l(2)5+0(2)4+0(2)3+l(2)2+0(2)1+0(2)° 

Ifc*  equivalent  decimal  number  is  found  by  computing  the 
powers  of  two  and  adding: 

1  (32)  +0 (16)  +0 {8)  +1(4)  +0(2)  +0(1)  *  36 

TABLE  6-1 


POWERS  OF  TWO 

20 

1 

217 

131,072 

21 

2 

2lS 

262,144 

22 

4 

219 

524,288 

23 

3 

220 

1,048,576 

2* 

16 

221 

2,097,152 

25 

32 

222 

4,194,304 

26 

64 

223 

8,388,608 

27 

128 

16,777,216 

28 

2^6 

225 

33,554,43? 

2^ 

512 

226 

67,103,664 

210 

1,024 

227 

134,217,728 

M11 

2,043 

228 

268,435,456 

ZlZ 

4,096 

229 

536,870,712 

213 

8;  192 

23° 

1,073,741,824 

214 

16,384 

231 

2,147,483,648 

*15 

32,768 

232 

4,294,967,296 

216 

65,536 

233 

9,589,934,592 

TAB] 

DECIMAL  AND  B! 


BINARY 
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Using  the  hues  or  radices  as  subscripts  to  indicate  the 
respective  number  systems: 


100100' 


36 


10 


As  shown  in  Figure  6-3,  the  binary  number  100100  can  be 
represented  at  one  instant  in  time  by  a  group  of  common 
binary  indicators,  light  bulbs.  The  decimal  number  36 
requires  fewer  bulbs,  but  each  must  be  flashed  an  appropriate 
number  of  times. 


/ 


s\u, 

'I  i 


x\i/x 


n  i  i 


,>>  * 

O'*, 


'  * 


BINAAi  AND  DECIMAL  REPRESENTATION  OF  DATA 
FIGURE  6-3 

In  the  upper  part  of  Figure  6-3,  a  light  represents  th« 

1  Of  binary  notation;  no  light,  the  0.  Similarly,  within  a 
computer,  one  of  the  two  states  of  a  component  represents  one 
of  the  binary  symbol* ,  and  the  second  signals  tne  piasence  of 
the  other. 
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The  binary  symbol  1  or  its  electronic  indicator  is 
called  a  "bit,"  a  shortened  form  of  binary  digit.  The  0  is 
sometimes  referred  to  as  a  "no-bit";  more  often  its  presence 
is  simply  inferred.  The  binary  number  110  can  be  described 
as  having  a  no  bit  in  the  1  position,  and  a  bit  in  the  2  and 
4  positions;  or  merely  by  noting  that  it  has  a  bit  in  the  2 
and  4  positions. 

While  some  computers  employ  the  binary  system  of  nota¬ 
tion,  others  use  various  codes  based  on  that  system.  One 
such  scheme  is  known  as  the  "binary  coded  decimal,"  or 
"BCD."  As  illustrated  in  Table  6-3,  this  system  uses  four 
bit  positions  to  represent  in  binary  form  any  of  the  decimal 
digits  or  "characters,"  and  combinations  of  the  four-bit 
binary  ^presentations  to  form  decimal  numbers. 

TABLE  6-3 


9 

8 

1001 

1000 

6 

5 

0110 

0101 

DECIMAL 


BINARY  11001  1000  0111  0110  0101  0100  0011  0010  0001 


FOUR  PLACE  BINARY  REPRESENTATION  OF  DECIMAL  DIGITS  0  -9 


3 

2 

0011 

0010 

DECIMAL 

3 

6 

BCD 

0011 

0110 

BINARY  CODED  DECIMAL  REPRESENTATION  OF  DECIMAL  36 


A  “onputer  may  store  and  process  data  character  by 
character.  In  such  a  case,  if  data  were  represented  inter¬ 
nal  ly  as  shown  in  Table  6-3,  the  computer  would  handle  four 
bit  positions  (one  character)  at  a  time.  In  a  second  method 
a  computer  manipulates  a  larger  number  of  bit  positions 
called  a  "word."  A  word  might  consist  of,  say,  32  bit 
positions.  This  number  is  referred  to  as  the  "word  length." 
The  left  bit  position  of  a  word  is  frequently  reser/ed  for 
a  sign  bit.  Ther  a  bit  in  that  position  is  a  signal  to  the 
computer  that  the  number  is  negative;  the  absence  of  a  bit. 


13 


that  it  ia  positive.  If  the  left  bit  of  a  32-bit  word  is 
used  as  a  sign  bit,  the  word  is  capable  of  representing  a 
decimal  number  of  up  to  232  -1,  or  4,294,967,295  (see 

T*ble  6-1) . 


Generally  speaking,  input  data  for  a  computer  are 
expressed  in  the  normal  decimal  fashion,  and  the  computer 
performs  thv  chore  of  translating  the  decimal  numbers  into 
the  proper  form  for  internax  storage  and  processing.  After 
processing,  the  computer  translates  the  binary  representa¬ 
tions  back  to  decimal  form  for  the  end  results  or  output. 

An  understanding  of  how  data  are  represented  within  the 
computer  is,  however,  necessary  for  preparing  the  program, 
and  to  interpret  data  that  are  visually  displayed  at  the 
console. 


A  digital  computer  consists  of  five  functional  com¬ 
ponents:  input  device,  storage  or  memory,  control  unit, 
arithmetic-logical  unit,  and  output  device.  It  is  controlled 
externally  from  a  console  which  contains  the  keys  and 
switches  for  starting,  stopping,  amid  resetting.  The  console 
also  contains  keys  for  the  manual  insertion  of  data,  and 
lights  so  that  data  within  the  syste~  may  be  displayed 
visually. 

Input  devices  read  ir  .traction*  and  data  from  punched 
cards,  punched  tape,  or  magnetic  tape  into  the  main  or 
primary  tyaroory  component. 

The  main  meiiiory  accepts  and  stores  information  and 
furniahee  it  to  other  computer  elements.  In  addition, 
seme  coas$nitars  possess  an  auxiliary  or  secondary  memory. 

Data  stored  in  auxiliary  memory  are  transferred  through 
main  memory  and,  when  needed,  routed  back  into  main  memory 
before  processing.  Since  this  takes  longer  than  getting 
data  directly  from  primary  memory,  the  secondary  memory  is 
also  called  the  ’"slow  access"  memory;  the  primary  memory, 
the  "rapid  access." 

In  order  that  information  may  be  stored  and  located  as 
nasdod ,  each  location  or  position  of  storage  has  an  address. 
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When  data  are  inserted  at  an  assigned  memory  address,  it 
replaces  any  information  already  there.  However,  data 
taken  from  storage  for  processing  or  transfer  are  in  effect 
copied  rather  than  removed,  and  remain  in  the  memory  loca¬ 
tion  unless  erased  by  a  specific  instruction  or  replaced 
by  other  information. 

The  control  unit  coordinates  the  activities  of  the 
computer  components  and  directs  their  operations  according 
to  a  program  stored  in  memory.  The  arithmetic-logical 
unit  performs  the  basic  arithmetic  processes  of  addition, 
subtraction,  multiplication,  and  division.  This  unit  can 
also  compare  two  numbers  in  somewhat  the  same  way  as  an 
umpire  in  a  war  game  compares  the  numbers  appearing  on  the 
faces  of  a  pair  of  dice  with  a  hit  probability.  The  unit, 
like  the  umpire,  decides  whether  to  take  the  next  step  ir. 
the  program,  or  branch  to  another  instruction.  Results  of 
processing  are  placed  in  storage  either  for  further  proces¬ 
sing  or  for  transfer  to  an  output  device. 

Output  devices  take  information  from  the  main  memory 
and  record  it  on  punched  cards,  punched  tape,  magnetic 
tape,  or  prepare  printed  copy.  Additionally,  by  means  of 
cathode  ray  tube  display  units,  some  computers  can  present 
graphical  displays  of  the  output  data. 

Input  and  output  devices  may  be  located  at  some  distance 
from  the  other  components,  thus  enabling  several  activities 
to  use  the  sauna  computer  (processing  and  storage  units)  on 
a  time- sharing  or  on  a  priority  basis. 

Stored  Programs 

Each  '’omputer  has  a  built-in  capability  for  performing 
a  certain  number  of  specific  operations  such  as:  read  data 
into  memory,  add  the  contents  of  one  memory  location  to 
another,  move  data  from  one  location  to  another,  make  com¬ 
parisons  •  '  i.nt  cut  information,  and  so  on.  It  carries  out 
each  operation  in  response  to  a  coded  instruction.  The 
instruction  tells  the  computer  the  operation  to  perform 
and  provides  the  addresses  of  the  necessary  data.  The  series 
of  instructions  required  to  carry  out  a  procedure  is  called 
a  "program.” 
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A  program  for  a  digital  computer  is  usually  recorded 
on  punched  cards  or  tape.  When  it  is  desired  to  use  th , 
program,  the  cards  or  tape  are  read  into  the  main  memory. 

After  that  job  is  completed,  another  program  may  be  stored 
and  another  procedure  carried  out.  Because  it  is  able  to 
store  its  own  program  of  instructions,  a  digital  computer 
can  be  used  for  many  problems  simply  by  "loading1  the 
proper  program  and  the  necessary  data  into  its  memory. 

Developing  a  Program 

The  development  of  a  digital  computer  program  is  usually 
a  long  and  rather  involved  process.  In  i-^.iro?  an  under¬ 
standing  of  the  problem,  a  knowledge  of  the  instructions 
which  the  computer  is  capable  of  performing,  the  code  by 
which  it  operates,  the  capacity  c:  the  memory,  and  the  method 
of  data  representation. 

The  first  step  in  the  preparation  of  a  commuter  program 
is  the  construction  of  a  generalized  model.  Fm  instance, 
a  program  for  damage  assessment  might  originate  with  a  flow 
chart  such  as  the  one  depicted  in  figure  6-4.  This  model 
differs  from  that  for  the  human  damage  assessment  umpire 
(Figure  6-2)  in  only  the  input  and  output  steps.  It  indicates 
that  for  this  particular  case  punched  cards  will  be  used  *3 
input  and  output  mediums. 

The  flow  chart  shows  what  is  to  be  done,  net  how  to  do 
it,  and  a  computer  must  be  told  "how."  The  next  step  is 
to  prepare  mete  detailed  charts.  Thus,  the  second  box  of 
Pigure  6-4  might  be  expanded  as  shoi/n  in  Figure  6-5.  In 
this  chart  Xy,  represents  the  X-coordir.ate  of  the  force  firm., 
the  weapon,*  Xt,  the  X-coordinate  of  the  target.  A,  X  represents 
their  difference.  The  symbols  for  the  other  coordinates  fol¬ 
low  a  similar  pattern. 

Charts  such  as  Figure  6-5,  which  are  concerned  chiefly 
with  hew  data  a*.e  to  be  processed  within  a  computer,  are 
bjMtiMS  called  block  diagrams  '  rather  than  flow  charts. 

When,  the  entire  sequence  of  logic  and  arithmetic  cp  '-ra 
lions  has  been  graphically  delineated,  the  chart;  me  used 
as  guides  for  writing  each  step  or  ins  true*  ;  on  in  the  imguage 
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BLOCK  DIAGRAM  -  SLANT  RANGE 


COMPUTATION 
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of  the  computer.  As  noted  earlier,  the  series  of  coded 
instructions  for  an  entire  process  is  called  a  prograa. 

The  program  is  recorded  on  a  deck  of  punched  cards,  a 
punched  tape,  or  a  magnetic  tape. 

The  last  step  of  Figure  6-5  cells  for  the  calculation 
of  a  square  root.  Because  digital  computers  can  only  add, 
subtract,  multiply,  and  divide,  this  step  needs  to  be 
expanded  into  a  sequence  of  operations  which  the  computer 
is  capable  of  performing.  However,  programs  for  the  solution 
of  such  common  problems  as  the  computation  of  square  roots 
are  usually  available.  They  can  be  stored  in  memory  and 
tied  into  the  main  program  as  needed,  and  are  usually  re¬ 
ferred  to  as  "subroutines." 


Proorammim 


Preparing  a  program  in  the  form  of  a  series  of  ceded 
computer  instructions  is  a  long  and  exacting  process,  and 
one  that  requires  a  detailed  knowledge  of  the  computer  and 
its  coded  language.  To  provide  faster  and  more  efficient 
means  of  writing  computer  programs,  programming  languages 
such  as  FORTRAN  (EpjFtaula  TflANa  1  at  ion  Language)  and  COBAL 
(common  Business  Oriented  Language)  have  been  developed. 

These  languages  require  less  detailed  knowledge  of  the 
computer.  They  more  closely  approximate  the  everyday 
language  of  the  programmer  and  hence  are  relatively  easy 
to  learn.  A  pregram  written  in  such  a  language  is  called 
a  "source  program." 

A  source  program  is  fed  in* j  a  computer  along  with  a 
"processor."  A  processor  is  a  computer  program  that  trans¬ 
laces  the  source  program  into  a  series  of  coded  computer 
instructions,  ana  produces  as  an  output  a  program  in  com¬ 
puter  language.  This  program  is  called  the  "object  program." 
The  object  program  can  then  be  used  by  che  computer  to  carry 
out  the  desired  procedures. 


•Computer  Processing 

Prior  to  the  use  of  a  computer,  the  deck  of  puncneid 
cards  r  tapes)  on  which  the  program  is  recorded  is  loaded 
m._o  memory.  Then  the  subroutines  and  necessary  data,  which 

v.-  -19 


are  also  recorded  on  cards  or  tapes,  are  read  and  stored. 
These  would  include,  in  the  case  of  the  damage  assessment 
routine,  a  square  root  subroutine,  a  random  number  gener¬ 
ating  subroutine  {which  replaces  the  dice  roll  or  random 
nuaber  table  of  the  human  umpire) ,  weapon  ranges,  hit  prob¬ 
abilities,  and  damage  per  hit. 

A  sample  problem  is  placed  in  the  computer  and  the 
results  of  each  step  are  checked  against  those  obtained 
by  hand  or  desk  calculator  processing.  In  this  way. 
errors  or  so-called  "bugs"  in  the  program  are  located 
and  corrected,  a  procedure  known  as  "debugging."  The 
debugging  of  complicated  programs  usually  requires  a 
great  deal  of  time  and  skill. 

When  the  program  is  debugged,  the  computer  is  started. 
The  control  unit  locates  the  first  instruction  stored  in 
memory.  It  interprets  the  instruction  and  commands  the 
operation  called  for  to  be  performed.  It  then  takes,  ana¬ 
lyzes,  and  executes  the  next  instruction,  and  so  on,  step 
by  step  until  it  processes  all  the  data,  completes  the 
program,  or  reaches  a  halt  instruction.  For  example,  let's 
suppose  that  the  weapons  employment  cards  for  a  move  are 
stacked  in  the  card  hopper.  The  computer  takes  the  first 
card  and  reads  the  information  on  it  into  memory.  It 
processes  the  information  according  to  the  stored  program 
and  punches  out  the  results  on  the  card.  It  then  reads, 
pro -asses,  and  punches  out  the  next  card,  and  so  on  until 
the  last  card  is  stacked  at  the  cutgoing  end. 

The  weapon  ranges,  hit  probabilities  and  incremental 
damage  which  *<tre  stored  in  memory'  for  use  witn  the  damage 
assessment  program  may  be  changed  from  play  to  play  with¬ 
out  requiring  any  changes  in  the  computer  routine.  However, 
if  the  procedures  are  changed  or  new  ones  added,  the  com¬ 
puter  program  must  be  modified  or  rewritten.  To  facilitate 
the  introduction  of  modifications,  some  routines  are  designed 
so  as  to  consist  cf  a  sort  of  master  program  and  a  number  of 
subroutines.  Subroutines  may  be  replaced  by  improved  ver¬ 
sion!  without  affecting  the  overall  pattern.  Modular  pro¬ 
grams  usually  require  a  larger  amount  of  memory,  and  take 
longer  to  run. 
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Computer-Assistad  Games 


The  damage  assessment  program  previously  discussed 
serves  to  illustrate  in  a  very  general  way  how  a  digital 
computer  might  be  used  to  assist  in  the  control  of  a  manual 
game.  In  the  particular  case  cited,  it  would  handle  the 
duties  of  a  damage  assessment  umpire,  and  perform  them 
faster  and  without  arithmetical  errors.  And  in  practice, 
additional  programs  would  be  developed  to  handle  other 
control  group  functions.  General  Rogers  had  this  to  say 
about  the  use  of  computers  in  a  1960  United  States  Contin¬ 
ental  Army  command  war  game.  "Tc  reduce  the  effort  involved 
in  making  needed  evaluation,  a  small  electronic  digital  cor..- 
~uter  is  available.  It  is  used  for  3uch  things  as  evaluating 
casualties  due  to  conventional  or  atomic  artillery,  infantry 
engagements,  and  tank  or  tank-antitank  firefights.  As  time 
goes  on,  more  and  more  such  tasks  which  are  primarily  arith¬ 
metical  in  nature  will  be  assigned  to  the  computer  .  .  . 
Additionally,  work  is  underway  to  simplify  the  bookkeeping 
effort  associated  with  data  stc  '■age.  Eventually  the  files 
on  units  which  show  strengths,  casualties,  logistics  situ¬ 
ation,  position,  and  similar  data,  may  be  pur  on  tape  or 
punched  cards.  Already  the  computer  is  used  for  keeping 
ar.  intelligence  file  up-to-date  and  deciding,  on  th^  basis 
of  the  probabilities  involved,  which  units  are  detected 
and  ar  what  time  in  the  course  of  play."4-* 

Computers  are  also  employed  to  assist  in  post  game 
evaluations  of  manual  games.  For  example,  detailed  records 
of  many  aspects  of  the  plays  of  the  game  known  as  INDIGO 
(Intelligence  Division  Gaming  Operation)  were  "...  put  on 
punched  cards  for  computer  associated  analysis  of  several 
phases  .  .  . 

TACSPIEL,  described  briefly  in  Chapter  IV,  is  a  computer- 
assisted  game  dealing  with  land  warfare  at  the  division  and 
lower  levels.  Assessment  data,  unit  identification  and  posi¬ 
tion  information,  etc.,  art  punched  on  cards.  These  cards 
are  used  as  inputs  to  the  omputer  which  processes  the  infor¬ 
mation  and  performs  bookke  ping  operations.  Another  and 
related  manual  game  (also  *entioned  in  Chapter  IV)  whi  h 
employs  computer  assistance  is  THEATERSPIEL.  This  is  played 
on  a  higher  level  (theater'  than  TACSPIEL.  Players  receive 
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intelligence  from  the  control  group  and  from  the  outputs 
of  the  intelligence  model.  The  players  evaluate  the 
information  in  view  of  their  overall  objectives  and  pre¬ 
pare  mission  type  orders.  The  orders  are  sent  to  the 
appropriate  sections  of  the  control  group.  The  members 
of  the  control  group  evaluate  the  orders  and  "...  rake 
appropriate  computer  inputs  to  the  field  or  model  they 
control.  These  computer  inputs  are  then  punched  on  IBM 
punch  cards ,  put  into  the  computer  and  a  day's  operation 
is  generated  within  the  computer .  The  number  of  computer 
input  cards  have  been  averaging  about  1200  per  day  for  a 
typical  cycle  of  play  assessing  division  units  in  the 
theater  level  setting.  This  cycle  of  play  is  a  24  hour 
game  cycle  and  is  generally  assessed  in  a  period  of  some 
three  working  days." 

THEATERS PI EL  contains  five  computer  models:  air  opera¬ 
tions,  ground  combat  operations,  combat  support,  logistics, 
and  combat  recovery.  Guerrilla  activity,  small  unit  actions, 
and  political-military  affaire  are  hand  ass&csed.  The  intel¬ 
ligence  model  was  played  by  hand,  but  is  now  computerized. 

Computer  outputs  include  a  casualty  assessment  report 
and  a  master  status  -eport.  The  casualty  assessment  report 
results  from  the  interaction  of  three  models:  air,  ground, 
and  support.  The  status  report  provides  the  updated  posi¬ 
tion,  strength,  and  supply  level  of  all  units.  It  also 
provides  the  combat  potential  of  ground  combat  units,  and 
the  weapons  potential  of  artillery  units.  The  control  group 
combines  tha  information  contained  in  these  reports  with 
its  hand-asseased  results  and  the  outputs  of  the  intelli¬ 
gence  model.  It  prepares  and  issues  evaluated  intelligence 
reports  to  the  players.  Upon  receipt  of  this  information, 

*he  players  are  ready  to  begin  the  next  cycle  of  play. 

The  use  of  computers  in  conjunction  with  manual  gaming 
techniques  has  several  advantages.  The  computer  frees  tne 
control  group  from  tedious  and  time-consuming  computations 
and  bookkeeping,  and  allows  the  game  to  progress  at  a  more 
acceptable  rate.  It  makes  possible  ri^id  and  rapid  damage 
assessment  in  games  _a  which  the  decisions  arc  made  by  the 
players  as  well  as  in  those  in  wi.ich  the  players  -»nd  the 
empires  follow  predetermined  doctrines  and  decision  rules. 
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And  in  either  case,  this  type  of  gaming  permits  the  players 
and  umpires  to  utilize  map  displays  and  to  follow  the  coarse 
of  events  as  they  would  in  a  similar  but  purely  manual  gene. 

A  computer-assisted  game  is  an  amalgam  of  cosqputer 
models,  hand-played  models  and  value  judgments.  It  allows 
for  a  gradual  development  and  substitution  of  computer  models 
for  hand-played  models  and  hand-played  models  for  control 
group  judgment  when  and  as  experience  indicates  that  each 
such  substitution  is  both  practicable  *nd  desirable.  Compu¬ 
ter-assisted  games  can  use  smaller  and  less  costly  equipment 
than  those  needed  for  computer  simulations,  and  usually  re¬ 
quire  less  of  an  investment  in  programming  time.  They  ap¬ 
pear  to  be  suited  to  gaming  activities  which  do  not  have 
direct  access  to  a  computer,  but  which  may,  through  the  use 
of  remote  input-output  devices,  share  one  with  a  number  of 
other  activities.  As  pointed  out  by  Morgenthaler ,  computer- 
assisted  gaming  may  be  more  efficient  than  conputer  simulations 
for  large-scale  games  which  are  to  be  run  once  or  a  limited 
number  of  times. 

Computer-assisted  games  require  careful  planning  so 
that  computer  inputs  and  output©  form  a  logical  part  of  the 
overall  flow  of  information.  They  are  adaptable  to  a  time- 
step  type  of  play  in  which  players  make  decisions,  the  con¬ 
trol  group,  with  the  aid  of  the  computer,  monitors  and  assesses 
the  resulting  movements  and  interactions,  and  then  informs 
the  players  of  the  results.  Computer-assisted  games  are 
less  rapid  than  computer  games,  and  are  not  suited  to  situ¬ 
ations  which  require  a  large  number  of  replications. 

Computer  Gaming 

Computer  games  are  conducted  entirely  on  a  digital  com¬ 
putet.  Once  the  prog  am  and  data  are  loaded,  and  the  start 
button  pressed,  the  computer  itself  simulates  the  conflict 
in  accordance  with  the  instructions  stored  in  its  memory. 
Computer  games  are  analytical,  and  completely  rigid.  As 
noted  earlier,  they  are  sometimes  called  computer  simula¬ 
tions  or  computational  games . 

Although  the  programming  of  a  computer  for  a  game  may 
be  s  lengthy  and  involved  process,  it  follows  the  same  basic 
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procedures  that  are  required  for  programming  an  umpire 
ISMifcine,  or  any  other  sort  of  problem.  First,  a  general 
tfodel  cor  flow  chart  Is  constructed.  Detailed  block  dia¬ 
grams  are  prepared ,  and  a  program  written.  The  program 
is  recorded  on  punched  cards  or  on  tapes.  The  program, 
subroutines,  data,  and  parameters  are  read  into  memory, 

8Bd  the  program  is  debugged.  Then  the  game  is  ready  to  be 
played.  As  in  the  umpiring  program,  parameters  such  as 
hit  probabilities,  weapon  ranges,  etc.,  may  be  changed  to 
suit  the  purpose  of  the  game.  Additionally,  since  the 
model  for  s  computer  game  includes  the  decisions  and 
actions  of  the  players,  provisions  are  made  to  reflect  a 
number  of  player  decisions  or  doctrines  by  a  selection  of 
suitable  input  parameter. 

During  and  at  the  end  of  a  game,  the  computer  can 
print  out  the  desired  results  according  to  instructions. 

Wot  instance,  in  an  antiair  warfare  game,  "The  'print-outs' 
can  show  numbers  of  aircraft  shot  down  by  missiles  and  by 
interceptors.  It  can  show  numbers  and  types  of  ships  sunk, 
and  it  can  show  each  event  in  chronological  order  together 
with  the  time  it  occurs.  If  the  machine  has  the  necessary 
accessories,  a  graphic  presentation  showing  attacking 
bombers  and  defending  ship  tracks  can  be  printed  out  during 
or  at  the  end  of  the  game.”30 

The  pregame  procedures  for  a  computer  game  are  similar 
to  those  for  other  types,  but  require  more  careful  and  de¬ 
tailed  planning.  The  model,  for  example,  must  be  constructed 
eo  that  all  desired  aspects  are  considered  and  described  pre¬ 
cisely.  If  some  contingency  is  not  programmed,  an  umpire 
cannot  step  in  and  make  a  decision,  or  stop  the  play  until 
a  rule  is  formulated.  As  observed  previously,  changes  in 
program  logic  require  a  rewriting  of  the  routine. 

Because  the  preparation  of  a  computer  model  requires 
that  every  step  be  thought  cut  in  advance,  it  is  sometimes 
constructed  with  the  aid  of  manual  gaming  techniques.  The 
hand-plays  provide  the  model  designers  with  an  opportunity 
to  sea  and  examine  all  possible  events  and  interactions,  to 
gain  an  appreciation  of  their  interrelationships  and  relative 
worth,  to  determine  feasible  aggregations,  and  to  experiment 
with  various  procedure* „ 
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Computer  models,  like  other  game  models,  may  be  either 
deterministic  or  stochastic  in  their  treatment  of  chance 
events.  "A  deterministic  model  has  the  property  that  the 
result  of  a  modeled  event  is  completely  determined  by  the 
data  which  describe  the  situation.  In  such  a  model  the 
results  of  probabilistic  events  are  determined  by  expected 
values  for  the  events;  e.g.,  if  the  probability  of  a  barber's 
survival  over  a  given  route  is  0.20,  then  of  ten  bombers 
flown  along  this  route  the  deterministic  model  shows  exactly 
eight  killed  and  two  alive  at  the  end  of  the  route.  A  sto¬ 
chastic  or  Monte  Carlo  model  has  the  property  that  the  result 
of  a  modeled  event  is  determined  by  the  interaction  of  the 
model  rules  with  a  random  proces  '  (or  processes) .  Por  in¬ 
stance,  the  stochastic  model  might  determine  how  many  of  the 
ten  bombers  survive  by  comparing  ten  random  numbers  with  the 
survival  probability  0.20;  for  each  number  less  than  0.20  a 
bomber  survives. 

Repeated  runs  of  a  stochastic  model  reveal  the  distri¬ 
bution  of  possible  outcomes,  not  just  an  expected  outcome. M 
Stochastic  models  are  also  called  probabilistic  models.  Out¬ 
comes  are  subject  to  chance  or  probability.  Some  models  use 
both  expected  value  (deterministic)  and  stochastic  (probabil¬ 
istic)  techniques. 

Time-Step  and  Event-Store  Games. 

Usually,  computer  games  are  conducted  according  tc 
either  a  time-step  or  event-store  method  .  In  the  tv.  nne 
case,  as  mentioned  ir  Chapter  III,  the  procedures  are 
similar  to  those  used  in  ®  manual  game  in  which  all  moves 
are  made  for  a  fixed  time  interval.  The  computer  calculates 
the  positions  of  all  forces  at  regular  time  steps.  At  the 
end  of  each  step,  it  examines  each  interaction  that  might 
have  occurred,  decides  if  it  did  occur,  and  if  it  did,  de¬ 
termines  the  outcomes. 

"For  any  particular  play  of  a  game  the  time  interval  is 
a  constant,  but  may  be  changed  from  play  to  play  if  so  de¬ 
sired.  ...  In  a  time  step  garaa,  when  two  things  occur 
within  the  same  interval,  either  extra  calculations  mvst  be 
made  to  determine  which  occurred  first,  or  the  programmer 
must  have  arbitrarily  decided  which  itesi  taxes  precedence. 
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A  time  step  cam  be  employed  to  eliminate  moot  occur  - 

ffsncM  of  thia  nature  but  (this  increases  the  running  time 
o£  a  gaawc)  ."*5 

In  the  event-store  or  critical  event  method,  the  com¬ 
puter,  instead  of  advancing  the  game  by  constant  time  incre¬ 
ments,  jumps  ahead  to  vhe  next  event  that  has  a  probability 
of  occurring  and  tha‘;  is  vital  to  the  outcome  of  the  game. 

"Ho  positions,  distances,  or  times  are  determined  until  they 
can  be  used.-*5 

As  each  new  event  is  generated  an  “event  word"  is  formed. 
This  word  tells  when  the  event  will  occur,  what  type  of  action 
is  to  be  taken,  and  what  offe  3ive  and  defensive  units  are 
involved.  The  word  is  then  stored  according  to  its  time  of 
occurrence  in  a  chronological  list  of  future  events. 


START  - - — S*jjT 


TAKE  NEXT  EVENT 


STORE  NEW  EVENT  OR 
EVENTS  AS  REQUIRED 


DETERMINE  TYPE  EVENT 


CARRY  OUT  ROUTINE  FOR 
THIS  TYPE  OF  EVENT 


*  p 


EVENT  STORE  ROUTINE 


FIGURE  6-6 


"The  sequence  of  the  game  is  as  follows:  input  data 
and  program  are  read  into  the  computer  and  the  machine  then 
calculates  and  stores,  in  proper  order,  all  events  that  can 
be  predicated  at  the  start  or  the  game.  The  program,  then 
takes  the  first  avent  in  store,  calculates  the  outcome, 
stores  this,  for»ne  words  for  any  required  new  events,  and 
r amoves  any  units  that  will  no  longer  affect  the  game  re¬ 
sults.  With  further  events  in  store,  they  are  cons ice red 
in  order,  until  the  last  event  is  treated.  Then  the  game 
is  completed.  As  an  alternative  procedure  the  game  can  be 
ttfrainated  at  some  fixed  time,  or  when  some  specific  event 
occur  .."*5 
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One  advantage  of  the  event-store  metnod  is  that  events— 
detections,  weapon  releases,  weapon  kills,  etc.— occur  in 
proper  time  sequence;  another,  the  ease  and  flexibility  of 
programming.  "All  of  the  various  sections  of  the  event  store 
game  are  loosely  coupled  through  the  control  routine  which 
selects  the  next  event  in  store  and  determines  its  type.  If 
it  is  found  that  new  events  ar<*  desirable,  or  if  revisions 
to  existing  events  are  indicated,  inese  can  be  inserted  with¬ 
out  affecting  the  entire  game.  This  is  particularly  true  when 
an  effort  is  made  in  the  original  coding  to  (1)  allow  space  in 
the  computer  store  for  expansion,  and  (2)  to  make  each  event 
a  self-contained  routine.  Since  experience  shows  that  all 
games  need  some  modif ications  when  used  to  study  varied 
military  problems,  this  feature  is  well  appreciated."^ 

One  disadvantage  of  the  event-store  technique  is  that 
"Initially,  the  programmer  encounters  difficulty  with  the 
logic  because  the  normal  chronological  sequence  is  not  ob¬ 
vious.  .  .  .This  difficulty  is  overcome  by  experience  and 
manv  persons  then  find  the  event  concept  the  simpler."^ 
a  second  limitation  is  the  amount  of  memory  that  must  be 
set  aside  for  storing  future  events.  This  difficulty  may 
be  minimized  by  combining  the  time-step  and  event- store 
methods  into  a  so-called  “Periodically  Supplemented  Event 
Store"  technique.  In  this  method  "A  time  Btep  is  added  to 
the  control  program  by  storing  at  a  stated  interval  a  tyue 
of  event  that  will  look  forward  and  determine  whi.cv  of  the 
participants  can  have  interactions  in  the  coming  time  inter¬ 
val.  Events  occurring  farther  ahead  than  one  time  interval 
will  not  be  stored  unless  the  necessary  data  could  only  now 
be  avai  lable  . 

Some  Advantages  and  Disadvantages  of  Computer  Gaming . 

Computer  games  are  strictly  analytical  games.  They  are 
another  tool  for  the  analysis  and  evaluation  of  military 
operations . 

The  chief  advantage  of  computer  gaming  is  replication. 
Within  a  reasonable  amount  of  time,  a  game  can  be  replicated 
sufficiently  often  to  obtain  a  range  of  results  which  gives 
an  indication  of  " .  .  .  how  bad  the  situation  could  be,  how 
good  it  might  be,  and  what  the  average  results  are."^  Then 
one  or  more  parameters  can  be  varied,  another  series  played, 
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and  a  n«w  distribution  of  results  obtained,  A  comparison  of 
tltff  distributions  reveals  the  effects  of  the  parameter  vari¬ 
ation  or  variations. 

A  computer  can  perform  a  tremendous  volume  of  routine 
Calculations  and  bookkeeping,  and  examine  and  consider  more 
factors  than  hu»*n  players.  Additionally,  it  can  play  the 
sme  gar».c  over  and  over  again  without  becoming  bored,  making 
mi# taker  in  arithmetic,  forgetting  to  fellow  some  of  the 
rules,  neglecting  to  consider  all  pertinent  aspects,  or 
injecting  into  the  game  information  acquired  in  a  preceding 
run. 


On  the  debit  side,  the  development  of  a  computer  model, 
its  programming ,  and  debugging  may  require  a  great  deal  of 
effort  and  time,  far  more  than  usually  needed  for  other  types 
of  games.  For  instance,  Morgenthaler^9  noted  that  one  medium- 
sired  computer  simulation  took  one  man-year  to  formulate,  pro¬ 
gram,  snd  check.  He  pointed  out,  however,  that  as  analysts 
acquire  that  priceless  commodity,  experience,  the  time  re¬ 
quired  for  model  building  and  programming  will  _  reduced. 

Dr.  A.  W.  Pennington  of  the  Planning  Analysis  Group  of 
the  Applied  Physics  Laboratory  of  the  Johns  Hopkins  Univer¬ 
sity  noted  a  second  difficulty  "I  feel  that  the  real  limi¬ 
tation  of  the  (computer)  war  game  is  the  difficulty  of  trans¬ 
lating  the  intention  of  the  model  to  the  computer. Clayton 
J.  Thomas,  in  Chapter  10  of  Progress  in  Operations  Research 
voiced  a  similar  opinion.1*7 

Although  some  computer  games  dealing  with  ground  oper¬ 
ations  include  the  physical  and  military  characteristics  of 
terrain,  their  insertion  in  some  games  have  presented  pre- 
graMRinq  and  storage  problems.  In  an  article  published  in 
1960,  Ot lonel  E.  S.  Maloney,  USMC,  stated  that  this  diffi¬ 
culty  is  a  fundamental  limitation  to  the  applicatic  •  of 
computer  gaming  to  ground  operations,  and  he  wrote:  "The 
mathematical  expression  of  such  * actors  as  cover  and  conceal¬ 
ment,  visibility,  and  trafficability  for  each  distinct  ter¬ 
rain  aect ion  has  been  it temp ted  but  requires  such  a  tremendous 
amount  of  detail  as  to  absorb,  or  exceed  the  entire  capacity 
Of  the  computer.  There  is  at  this  time  no  proven  and  fully 
accepted  method  of  inserting  terrain  factors  in  a  computer- 
played  war  game,*44 
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Because  computer  games  are  analytical  games,  readers 
are  always  cautioned  that  the  outputs  of  a  game  are  no 
better  than  the  inputs,  or  that  che  method  is  no  better 
than  the  inputs.  "This,  of  course,  is  true  but  I  would 
point  out  also  that  this  ia  true  of  any  study  and  if  valid 
inputs  are  available  for  other  types  of  studies  they  must 
also  be  available  for  war  games.  In  addition,  I  would 
point  out  that  in  every  operations  research  3tudy  mathe¬ 
matical  approximations  are  made  just  so  the  mathematics 
are  tractable  and  often  these  assumptions  are  not  immedi¬ 
ately  apparent  to  any  but  the  most  sophisticated  mathema¬ 
tician.  This  never  need  be  the  case  in  a  war  game.  .  .  . 
When  the  problem  can  be  reduced  to  a  logical  flow,  but  the 
interactions  are  too  complicated  icr  direct  calculation  in 
a  reasonable  time,.  use  the  digital  computer"^  (game). 

Since  the  late  1950‘s,  computer  gaining  hat  probably 
become  the  most  popular  form  of  war  gaming,  and  a  sur~ 
pri singly  large  number  and  .^riety  of  models  and  routines 
have  been  developed  by  both  military  activities  and  civilian 
contract  organizations.  In  early  1966  about  seventy-five 
computer  models  and  routines  were  being  used  to  assist  in 
studies  and  analyses  of  cold,  limited,  and  general  war. 

These  models  ranged  from  tactical  games  such  as  CARMONFTTE 
III  to  strategic  simulations  such  as  STAGE. 

CARMONETTE  III  was  developed  by  the  Research  Analysis 
Corporation  for  the  Army.  This  game  plays  the  actions  and 
interactions  of  opposing  ground  units.  It  includes  individ¬ 
ual  soldiers,  mortars  and  artillery  pieces  as  well  at  sup¬ 
porting  tanks,  helicopters,  and  aircraft.  STAGE,  at  the 
opposite  end  of  the  spectrum,  was  developed  by  Technical 
Operations,  Inc.  for  the  Air  Force.  This  game  simulates  a 
two-sided  nuclear  exchange,  and  plays  such  details  as  »n- 
craft  sortie',  fuel  states,  missile  flights,  and  ground 
zeros  of  ire  vidual  weapons. 

Ia  addition  to  the  computer  games  t'-'at  have  been  devel¬ 
oped  to  simulate  ground  and  air  warfare,  a  number  have  been, 
devised  tc  simulate  the  various  aspects  . f  naval  warfare. 

A  few  of  t  -ese  games  are  discussed  in  the  remaining  part 
of  this  chapter. 


Naw  War  Games  Program  Computer  Games <  56 

As  part  of  the  Navy  War  Games  Program,  a  number  of 
computer  games  and  game  analyses  hav„  been  developed  and 
conductod  by  technical  support  groups  operating  utfler  the 
direction  of  the  Assistant  to  the  Chief  of  Naval  Operations 
for  Wer  Gaming  Matters  (Op-OSC) .*  The  major  customers  for 
these  gamas  and  analyses  are  the  Joint  War  Games  Agency  of 
the  Joint  Chiefs  of  Staff,  the  operating  forces  of  the 
Navy,  and  :<tudy  groups  sponsored  by  the  Chief  of  Naval 
Operations.** 

The  Planning  Analysis  Group  (PAG)  cf  the  Applied  Physics 
Laboratory,  Johns  Hopkins  University,  is  the  technical  sup¬ 
port  group  that  develops  and  conducts  simulations  and  analyses 
of  naval  warfare.  Among  the  games  produced  by  this  group  are 
the  Strike  Warfare  Model  Mark  II,  the  Anti-Air  Warfare  Systems 
Interaction  Model,  the  Sea  Warfare  Intermediate  Model,  and  the 
9SBM  Detection  Model. 

Strike  Warfare  Model  Mark  II 

This  game  is  ar.  improved  and  expanded  version  of 
an  earlier  strike  warfare  model.  It  provides  a  means 
for  rapidly  examining  the  interplay  of  opposing  plans 
and  forces  in  a  two-sided,  global,  nuclear  war,  thus 
permitting  nurcsrous  runs  of  the  same  situation.  The 
model  is  an  event-store  type.  Running  time  is  approx¬ 
imately  two  hours.  Outputs  include  a  battle  history 
which  contains  an  account  of  each  event  that  occurred. 


♦The  other  part  of  the  Navy  War  Games  Program  consists 
of  "The  examination  of  current  fleet  and  force  exercises  and 
plans  using  the  Naval  Electronic  Warfare  Simulator  (NEWS) 
at  the  Naval  War  College. " 30 

♦♦Thomas  Bush,  '‘War  Gaming  in  the  Navy."  A  lecture 
delivered  at  the  School  of  Naval  Command  and  Staff,  Naval 
War  College,  Newport,  R.  .  i  September  29,  1965. 


6-30 


The  area  of  operations  for  the  game  is  divided 
into  blocks  measuring  five  degrees  of  latitude  by 
five  degrees  of  longitude.  Each  base  is  located 
within  its  appropriate  block.  A  base  is  a  target 
in  the  game.  Bases  may  be  airfields,  carriers, 
missile  sites,  and  so  on.  The  characteristics  of 
the  bases  are  inputs  to  the  game. 

Characteristics  of  the  opposing  forces  and  the 
details  of  the  opposing  plans  are  also  inputs  to 
the  game.  These  inputs  may  be  real  or  hypothetical, 
and  include  such  details  as  take-off  bases,  take¬ 
off  times,  and  flight  profiles. 

Play  begins  with  one  of  the  opposing  sides 
initiating  a  nuclear  attack.  After  a  time  delay, 
the  side  under  attack  takes  retaliatory  action. 
Aborts,  in-flight  and  warhead  reliabilities  are 
stochastically  examined.  The  impact  points  of 
ballistic  missiles  aie  determined  and  damage  to 
bases  assessed. 

The  game  also  includes  in-flight:  interactions 
between  the  penetrators  (bombers,  air-to-surface 
missiles  and  decoys)  and  the  defenses  (interceptors 
and  surf ace-to-air  missiles) ,  and  the  refueling 
and  rearming  of  aircraft  that  return  to  base. 

Anti-Air  Warfare  Systems  Interaction  Model 

The  Systems  Interaction  Model  (SIM)  provides  a 
means  for  evaluating  the  antiair  warfare  capabil¬ 
ities  of  a  naval  task  force  agains-  an  air  threat. 

By  a  choice  of  inputs,  the  user  can  describe  the 
desired  tactical  situation,  the  doctrines  of  the 
opposing  sides,  and  the  characteristics  of  opposing 
forces  and  weapons.  The  game  can  simulate  all 
aspects  of  a  naval  force  versus  air  attack  selected 
portions  of  the  defensive  system  or,  by  means  of 
suitable  inputs,  air  attacks  against  land  bases. 

The  model  is  capable  of  conducting  &  search-for- 
tr e-fleet  game  in  an  area  of  up  to  16,000,000  square 


miles,  but  usually  uses  smaller  areas  and  situ¬ 
ations  in  which  the  approximate  location  of  the 

fleet  is  known. 

The  concept  of  sector  defense  is  employed. 

A  vital  area  contains  the  ships  that  perform 
the  task  force's  basic  mission?  other  sectors 
outside  the  vital  area  contain  radar  pickets, 
early  warning  aircraft,  and  combat  air  patrols. 
However,  by  using  suitable  inputs  to  describe 
the  sectors,  almost  any  disposition  including 
dispersed  dispositions  can  be  represented. 

The  task  force  can  include  any  desired  naval 
vessels,  and  employ  any  desired  tactics,  weapons, 
and  sensor  systems.  Weapons  include  shipborne 
missiles  and  guns  and  airborne  air-to-air  mis¬ 
siles.  Both  defensive  and  offensive  electronic 
countermeasures  can  be  played. 

"The  attack  is  composed  of  one  or  more  raids, 
each  having  one  or  more  aircraft,  which  fly  a 
mission  profile  controlled  by  take-off  time, 
course,  speed,  altitude  and  maneuvering  inputs. 

The  raid!*  may  conduct  search  and  attack  with  air¬ 
borne  radar,  passive  ECM  equipment,  and  offensive 
weapons  which  include  air-to-surface  missiles, 
rockets,  and  bombs  in  various  combinations.  Raids 
may  also  use  active  ECM  equipment  capable  of  jam¬ 
ming  search  and  track  radars  and  communications. 
Fighter  cover  and  decoys  may  also  be  provided  for 
the  attack.  "55 

Damage  to  ships  is  computed  from  delivery 
accuracy,  warhead  size,  and  target  characteristics. 

Sea  Warfare  Intermediate  Model  (SWIM) 

The  Sea  Warfare  game  is  designed  to  simulate  the 
play  of  a  Blue  carrier  striking  force  and  supporting 
antisubmarine  warfare  units  against  a  coordinated 
attack  by  Red  submarines  armed  with  torpedoes  and 
cruise  missiles. 
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The  area  of  operations  is  a  rectangle  which 
may  represent  any  desired  size  and  location 
The  striking  forces  consist  of  a  carrier,  cruisers, 
and  destroyers,  and  it  may  be  supported  by  a 
hunter-killer  group.  Ship,  weapon  and  sensor 
characteristics  are  inputs,  as  are  the  positions 
of  ships  in  the  force  and  group  dispositions. 

Ship  positions  in  the  formations  remain  constant 
throughout  the  game;  however,  destroyers  may 
leave  the  formations  to  prosecute  a  submarine 
contact,  returning  afterwards  to  their  original 
positions.  The  carrier  of  the  hunter-killer 
group  provides  fixed-wing  aircraft  and  helicopters 
for  patrols  and  the  prosecution  of  submarine  contacts. 

Red  forces  consist  of  nuclear  and  conventional 
submarines.  Prior  to  play,  a  number  of  the  sub¬ 
marines  may  be  assigned  cruise  missiles  for  use 
against  the  surface  forces.  The  missiles  are 
equipped  with  terminal  active-radar  homing. 

"Communications  between  the  units  in  the  Blue 
force  is  assumed  throughout  the  game  so  that  the 
current  status  of  all  'datums'  is  known  to  the 
main  task  force  and  so  that  units  on  the  same 
datum  carry  cut  coordinated  tactics.  .  .  There  is 
no  communication  between  the  individual  Red  sub¬ 
marines  during  the  game;  however,  it  is  assumed 
that  all  have  access  to  periodic  broadcasts  from 
a  Red  Intelligence  Center  (RIC)."^ 

The  game  usually  begins  with  both  sides  in  a 
high  state  of  readiness.  The  carrier  striking 
force  is  deployed  in  a  general  operating  area; 

Red  submarines  are  on  patrol  stations  and  have 
general  knowledge  of  Blue's  operating  area. 

Depending  upon  input  times,  the  Blue  force  pro¬ 
ceeds  to  a  launch  area,  launches  its  strikes, 
and  moves  to  the  recovery  area;  the  Red  sub¬ 
marines  leave  thoir  stations  and  attempt  to 
close,  and  then  attack.  The  hunter-killer  group 
conducts  searches  and  conducts  hold-down  tactics 
until  the  strikes  arc  launched  or  until  an  overt 
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attack  by  Red  submarines.  A  concentration 
of  submarine  contacts  during  the  game,  or 
a  submaiine  attack  can  cause  changes  in 

Blue's  timetable. 

While  this  game  does  net  contain  pro¬ 
visions  for  Fed  air  attacks  on  the  Blue 
forces,  it  is  planned  to  include  this 
feature  in  future  versions. 

SSBFi  Detection  Mod ni 

This  model  simulates  baliistic-miss . ’ e 
submarines  approaching  missile  launching 
sites  off  a  coast  line,  and  their  inter¬ 
actions  with  submarine  surveillance  systems 

and  associated  aircraft. 

Detections  obtained  toy  the  surveillance 
system  are  relayed  to  antisubmarine  warfare 
patrol  aircraft.  Depending  upon  the  infor¬ 
mation  received,  the  aircraft  proceed  along 
a  bearing  line  or  to  a  designated  area  arid 
attempt  to  detect,  localize,  and  kill.  Air¬ 
craft  have  the  capability  of  detecting  sub¬ 
marines  by  radar,  visually,  or  by  means  of 
sonobuoye.  Freighters  proceeding  through 
the  area  allow  for  contacts  which  may  be 
misclassxried  by  the  surveillance  system. 

Submarines  may  detect  aircraft,  and 
attempt  to  remain  undetected  by  the  air¬ 
craft.  They  caul  also  detect  the  freighters. 
Conventional  submarines  may  recharge  their 
batteries  on  the  surface  or  fcy  snorkel. ing. 

Nuclear  submarines  remain  submerged,  and 
transit  the  area  either  above  or  below  the 
layer. 

In  addition  to  the  four  games  described  above,  the 
Plarminf  Analysis  Group  has  developed  a  numb,  r  of  other 
g»M8  and  computer  routine*.  These  include  air  strike 
models,  antiair  warfare  models,  antisubmarine  barrier 
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models,  a  submarine  versus  submarine  approach  and  attach 
model,  and  a  torpedo  salvo  assessment  routine.  This  lat¬ 
ter  mode]  is  designed  to  provide  the  data  needed  to  assess 
the  effects  of  non-homing  torpedo  firings  for  both  hand- 
played  and  computer  games. 

All  current  Planning  Analysis  Group  models  are  run  on 
IBM  709v  end  1094  computers.  In  most  cases  reprogramming 
would  be  necessary  if  different  computers  were  used. 

Uncia  fied  descriptions  of  the  Planning  Analysis 
Group's  games  are  contained  in  The  Navy  War  Games  Manual 
and  the  Planning  Analysis  Group's  publication,  Simulation 
Digest  I.56  Reports  published  by  PAG  are  distributed  by 
the  Assistant  for  War  Gaming  Matters,  Office  of  the  Chief 
of  Naval  Operations  (Op-06C) . 

The  Computation  and  Analysis  Laboratory  of  the  U.  S. 
Nava! Weapons  Laboratory  is  the  group  that  provides  tech¬ 
nical  support  to  Cp-06C  in  the  major  areas  of  amphibious 
warfare  and  damage  assessment.  This  activity  has  devel¬ 
oped  three  amphibious  warfare  models:  Embarkation  Plan¬ 
ning  Support,  Supporting  Arms,  and  Ship-to-Shore , 

Embarkation  Planning  Support  Model 

'This  model  can  simulate  the  embarkation  of  an 
entire  Marine  Expeditionary  Corps  with  associated 
shipping.  Minimum  amphibious  and  hoTS  (Military 
Sea  Transportation  Service!  shipping  requirements 
are  determined,  assigned  to  ports  of  embarkation 
and  scheduled  in  a  manner  which  will  accomplish  em¬ 
barkation  and  movement,  to  the  pre-rehearsal  or  Amphib¬ 
ious  Operation  Area  ( AOA)  in  the  shortest  possible 
fine.  .  * .  By  varying  input  parameters,  various  alter 
natives  of  any  given  plan  can  be  investigated. 

Supporting  Arms  Model 


The  Supporting  Arms  Computer  Model  simulates 
the  naval  gunfire  and  air  support  portions  of  an 
amphibious  operation  during  the  pre-assault  phases 
(pre-D-day  and  D-dayr  (p*...- --H-hour)  time  period). 
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The  naval  gunfire  portion  of  the  model  sim¬ 
ulates  target  acquisition,  firings,  and  damage; 
the  air  support  portion  simulates  planned  and 
alert  status  air  strikes  and  consequent  damage. 

Damage  to  aircraft  by  opposition  groundfire  can 
also  be  played. 

Weapons  data  can  be  supplied  by  the  Naval 
Weapons  Laboratory.  Operational  data,  however, 
is  supplied  by  the  user  for  his  particular 
operation  plan. 

Game  outputs  list  the  status  of  each  element 
(targets,  aircraft,  etc.)  at  desired  times.  Sum¬ 
maries  provide  such  information  as  types  and  amount 
of  ordnance  expended,  targets  destroyed,  and  number 
of  sorties  flown. 

Ship-to-Shore  Model 

The  Ship-to-Shore  moJel  pro’  ies  a  means  for 
playing  in  detail  "the  movement  of  troops,  vehicles, 
equipment  and  supplies  from  ships  to  a  beach  or 
landing  zone  by  means  of  surface  craft,  LST's,  and 
helicopters. 

This  model  can  be  used -to  determine  the  craft  and 
shipping  requirements  to  effectively  achieve  a  cer¬ 
tain  build-up  rate  ashore,  as  well  as  the  time  re¬ 
quired  to  land  a  certain  force  level  or  the  time 
required  to  complete  the  operation.  *  wide  variety 
of  present  or  proposed  characteristics  of  ships, 
landing  craft,  helicopters,  force  composition,  and 
beach  handling  rates  can  be  investigated."55 

The  Sealift  I  game  simulates  the  convoy-submarine 
battle.  It  w*s  developed  by  the  Naval  Warfare  Analysis 
Group,  Center  for  Naval  Analyses,  to  assist  in  the  study 
of  convoy  protection,  primarily  against  submarines,  and 
to  examine  its  effects  on  the  sealift  supply  rates  in  a 
limited  war. 

During  the  game,  and  at  times  determined  by  inputs, 
convoys  are  formed  in  a  home  port.  Each  convoy  is  composed 
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of  three  types  of  ships:  cargo,  antisubmarine,  and  for¬ 
ward  screen  ships.  The  forward  screen  may  also  include 
aircraft,  sonobuoys,  and  submarines.  The  ships  in  a 
convoy  are  drawn  from  a  port  "pool."  "This  pool  is 
stocked  by  ships  from  returning  convoys  and  by  the  ship 
building  rate.  If  the  required  ships  are  available,  the 
convoy  rails  toward  its  delivery  port;  if  not,  the  game 
is  stopped,  and  a  'printout'  is  made  of  the  game  results 
to  date  including  the  event  that  caused  the  stoppage." 

As  the  convey  and  its  escorts  proceed  toward  the 
delivery  port,  the  ships  encounter  various  types  and 
degrees  of  opposition:  mine  fields,  air  attacks,  sur¬ 
face  attacks,  and  submarine  attacks.  Each  of  the  various 
types  of  opposition  may  be  included,  or  not,  as  desired. 

The  emphasis,  however,  is  on  the  submarine  opposition. 

Ships  lost  during  the  transit  are  recorded  by  ship  types, 
method  and  time  of  loss.  Losses  of  escorts  decrease  the 
antisubmarine  capability  of  the  forc<_. 

"After  reaching  the  delivery  port,  the  c^voy  unloads 
and  stays  in  port  a  prescribed  number  of  days.  During 
this  period  the  cargo  ships  are  again  liable  to  air  attack. 
Of  those  ships  sunk  in  an  air  attack,  one-half  are  assumed 
to  be  sunk  before  unloading  and  one-half  after  unloading." 

On  the  homeward  trip,  the  convoy  reverses  its  route, 
and  is  subject  to  the  same  kinds  of  opposition  that  it 
encountered  on  the  outbound  trip.  When  it  res  hes  port 
the  ships  are  placed  by  types  in  various  "ship  pools," 

The  ship  pools  are  then  used  to  make  up  future  convoys. 

There  can  be  up  to  three  types  of  submarines  in  the 
game.  At  the  start  of  play,  a  selected  percentage  of  the 
opposition  submarines  are  in  port  and  the  remainder  are  on 
station.  The  time  remaining  on  station  for  these  on  patrol 
is  determined  by  a  uniform  random  distribution 

As  the  game  get:-  under  way,  submarines  in  port  depart 
for  their  patrol  areas  at  times  determined  by  inputs. 

Those  in  port  are  subject  to  damage  by  strikes.  Addition¬ 
ally,  nev;  construction  adds  to  the  submarine  force  as  the 
war  progresses. 
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Submarines  in  transit  to  and  from  station  encounter 
good  and  bad  sonar  conditions,  and  are  subject  to  various 
types  of  opposition  and  interactions  including  antisub¬ 
marine  barriers  and  possible  attacks  by  a  hunter-killer 

group . 


If  a  submarine  detects  the  convoy,  it  tries  to  pene¬ 
trate  the  convoy's  defense  and  sink  cargo  ships.  Escorts 
then  form  surface  attack  units  and  attempt  to  locate  and 
destroy  the  submarine.  If  the  user  so  desires,  the  sub¬ 
marines  may  attack  escorts  rather  than  cargo  vessels,  i.e., 
conduct  an  anti-escort  campaign. 

When  a  submarine  has  thither  completed  its  time  on 
station  or  fired  its  maximum  permissible  number  of  tor¬ 
pedoes,  it  begins  the  return  trip.  If  and  when  a  sub¬ 
marine  reaches  its  home  port,  it  will  stay  there  for  a 
predetermined  period  of  time  for  overhaul  and  resupply, 
and  then  sail  again  for  a  patrol  area. 

Barrier  Submarine  Computer  Game.48 

This  game  was  designed  and  programmed  by  Commander 
William  A.  Van  Train,  USN,  in  partial  fulfillment  of  the 
requirements  for  a  degree  at  the  United  States  Naval  Post¬ 
graduate  School,  Monterey,  California.  It  was  evolved  to 
illustrate  the  advantages  of  using  computer  gaining  to  assist 
in  the  design  of  submarine  barriers,  and  was  programmed  for 
play  on  the  1604  Computer  manufactured  by  the  Control  Data 
Corporation. 

Essentially,  the  game  provides  a  means  for  conducting 
parametric  analyses  of  submarine  barriers  to  determine: 

(1)  The  best  design  of  a  submarine  barrier,  and 

(2)  The  optimal  sample  size  required  for  a  computer 
output  ir  order  to  achieve  a  reasonable  degree  of  sensi¬ 
tivity  in  the  analysis. 

In  the  program  a  game  play  begins  with  the  attempt  of 
&  single  transiting  submarine  to  penetrate  a  submarine 
barrier,  and  ends  when  the  penetrator  succeeds  or  is 
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destroyed.  A  game  unit  constitutes  100  p~ays,  and  a  single 
data  run  is  as  many  game  units  as  the  analyst  desires. 

For  the  play  of  a  data  run,  a  one,  two,  or  three  line 
barrier  is  selected.  Barrier  submarines  are  positioned 
probabilistically  in  the  vicinity  of  their  assigned  stations, 
and  the  tran3itor  is  assigned  a  track  angle  in  a  similar 
fashion.  The  transitor  then  attempts  to  penetrate  the 
barrier.  Following  its  success  or  failure,  the  barrier 
submarines  are  redistributed,  the  transitor  repositioned, 
and  another  play  started.  After  100  plays  the  data  are 
stored,  and  another  unit  of  plays  started.  Upon  completion 
of  the  predetermined  number  of  game  units,  a  statistical 
analysis  subroutine  computes  the  sample  mean  and  variance 
of  detections,  interceptions,  and  kills  for  each  100  plays, 
and  additional  data  for  the  specified  number  of  100-transit 
runs.  The  general  procedures  are  shown  in  the  simplified 
flow  chart  of  Figure  6-7. 


FLOW  CHART  -  BARRIER  SUBMARINE  MODEL 


Figure  6-7 
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CHANCE  DEVICES 


Chance  Devices. 


A  coin  may  be  used  to  simulate  an  event  with  a  0.5 
probability  of  success;  an  ordinary  die  to  determine 
the  success  or  failure  of  an  event  ih  a  war  game  having 
a  1/6,  1/3,  1/2,  2/3  or  5/6  probability  of  occurrence. 
Both  are  chance  devices  of  somewhat  limited  usefulness. 

A  more  versatile  device  is  nothing  more  than  a  box  or 
bag  containing,  say,  10  cards,  each  bearing  a  different 
digit.  If  a  card  is  drawn  with  any  number  from  1  to  8, 
an  event  with  a  probability  of  happening  of  0.8  occurs; 
if  a  9  or  a  0,  it  does  not  happen.  The  card  is  replaced, 
the  box  shaken,  and  it  is  ready  for  the  next  drawing. 

Or  in  the  proportions  indicated  by  past  records,  the 
cards  might  be  labelled  according  to  different  weather 
conditions.  Then  if  a  card  is  drawn  with  the  word 
"fog,"  a  heavy  blanket  settles  over  the  area  of  opera¬ 
tions.  Various  types  of  roulette  wheels  and  spinning 
devices  such  as  those  used  in  the  Coast  Artillery  Game^ 
are  sometimes  useful,  and  even  roller  skate  wheels  with 
subdivided  rims  have  been  employed  as  random  devices. 

But  despite  the  usefulness  of  some  of  these  methods,  the 
traditional — and  until  recently  the  most  popular — war 
gaming  chance  device  is  a  pair  of  ordinary  6-sided  dice. 

yf' 

Table  A-l  illustrates  how  a  pair  of  6-sided  dice 
may  be  employed  to  produce  various  probabilities.  Thus, 
if  an  event  has  a  50  percent  probability  of  happening, 
and  a  roll  of  the  dice  results  in  a  2,  4,  5,  6,  or  8, 
it  happens;  if  any  other  value  turns  up,  it  doesn't. 
Again,  if  the  probability  is  0.80,  and  the  upturned  faces 


MBMKUftfttS  RESULT IBG  PROM  A  SItiGLE  ROLL  OP  TWO  6-SIDED  DICE 
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VALUE  OP  THE  THROW 


3 

5 

3  or  4 
2  or  7 
2,  3,  or 


5  or  7 

3,  6,  or  7 

2.  4,  5,  l.  o-  1** 

2,  3,  4,  5,  6,  or  3.2 

2 ,  4 ,  5 ,  6 ,  ox  d 


4,  3,  4,  5,  6,  or  8 

2,  4,  5,  6,  7,  or  10 

2,  3,  4,  5,  6,  ox  lx 

2,  4e  5,  6,  7,  9,  or  12 

2,  3r  4,  3,  6,  7,  8 .  or  1? 


of  the  two  dice  add  up  to  any  of  the  following:  2,  4, 

5,  6,  7,  8,  9/  or  12.  the  event  occurs.* 

Somewhat  reminiscent  of  an  early  Wdrld  War  II  put-it- 
together-yourself  approximation  of  the  globe  is  a  relatively 
new  and  simple  chance  device,  the  20-sided  or  random  number 
generating  die.  It  is  in  the  form  of  an  icosahedron,  one  of 
the  five  regular  polyhedra.  Each  of  the  20  bounding  surfaces 
is  an  equilateral  triangle ,  and  each  of  the  10  digits,  0  to  9, 
appear  twice  on  its  faces.  The  probability  of  any  particular 
digit  appearing  on  a  single  roll  of  a  die  is  2  or  0.10, 

2  +  18 

and  all  have  an  equal  probability  of  showing.  Dice  in  the 
form  of  icosahedra  are  packaged  in  sets  of  three,  each  one  of 
a  different  color,  so  that  one,  two,  or  three  random  digits 
may  be  produced  by  a  throw  of  one,  two  or  three  dice 
respectively.**  « 

For  an  80  per  cent  probability,  a  throw  of  an  unbiased 
20-sided  die  must  turn  up  any  one  of  8  digits.  Which  8,  of 
course,  are  determined  in  advance  of  the  roll.  The  usual 
choices  are  1  to  8  with  9  and  0  spelling  failure;  or  0  to  7 
inclusive,  yes;  8  and  9,  no. 

Two  different  colored  dice  are  useful  for  simulating  an 
event  with  a  probability  of  success  of  say,  0.41.  A  red  die 
might  be  selected  for  the  first  digit  of  the  number;  a  yellow, 
for  the  second.  Since  with  two  dice  there  are  100  equally 
likely  ways  of  turning  up  a  two  digit  number,  00,  01,  02,  .  .  . 
to  99,  then  41  of  the  numbers,  usually  01  to  41,  or  00  to  40, 
are  selected  to  indicate  success. 


*With  the  exceptions  of  0.25,  0.50,  and  0.75,  the  prob¬ 
abilities  listed  in  Table  1  are  approximate  values.  For 
example,  the  probability  of  rolling  a  3  with  a  pair  of  unbiased 
dice  is  2_,  or  0.056;  of  rolling  a  2,  4,  5,  6,  7  or  10,  is  J22 
36  36 

or  0.611.  (See  Table  B-2,  Appendix  B.) 

**Sets  of  3 — one  each  of  red,  yellow,  and  blue — are  manu¬ 
factured  and  sold  by  the  Japanese  Standards  Association, 
Kobikikan-Bekkan  Building,  6-1,  Ginza-higashi,  Chuo-ku,  Tokyo, 
Japan.  The  price  is  $2.50  per  set,  plus  $0.70  postage  (up  to 
9  sets).. 
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Tnree  20-sided  dice  are  used  in  the  same  manner  as  two 
to  derive  probabilities  such  as  0.504  that  are  expressed  in 
thousandths.  However,  three-place  acei”-:.ey  is  seldom  pos¬ 
sible  or  even  desirable  in  war  gaming  and,  for  that  reason, 
three  dice  are  not  used  very  often  for  ev-luating  interactions 

Twenty-sided  dice  are  also  used  for  randomly  rounding-off 
fractional  values.  For  example,  suppose  that  the  application 
of  che  damage  rules  in  a  war  game  resulted  in  1.75  hits,  then 
a  pair  of  dice  may  be  rolled  to  determine  whether  one  or  two 
hits  are  assessed.  A  roll  of  31  to  75  rules  two  hits;  a  roll 
of  76  to  00,  one  hit. 

Currently,  the  most  widely  used  war  gaming  chance 
device  is  a  table  of  random  numbers .  A  portion  of  such 
a  table  is  shown  below: 

09  10  25  27  91 
40  46  59  89  64 
87  41  30  06  53 
68  95  56  09  47 
81  33  80  83  28 
14  96  15  09  50 
5  05  31  61  84 
SI  88  24  32  97 
48  46  80  68  53 
10  29  76  42  90 


The  numbers  in  a  random  number  tabi<_  are  grouped  for 
convenience  in  reading.  The  columns  in  sore  tables  consist 
of  rows  of  two  digits,  as  above;  in  others,  of  rows  of  three, 
four  or  five  digits.  Usually,  there  is  an  extra  space  be¬ 
tween  every  five  or  ten  rows. 


Random  number  tables  are  often  compiled  by  electronic 
devices  or  computers.  A  number  of  tables  is  available  in 
pamphlet  or  book  form;  for  example,  the  Table  of  105,000 
Random  Decimal  Digits  prepared  by  -he  Interstate  Commerce 
Commission's  Bureau  of  Transport  Economics  and  Statistics, 
and  the  RAND  Corporation's  A  Million  Random  Digits  published 
by  the  Free  Press,  Glenco,  Illinois.  Smaller  tables  are 
found  in  the  back  of  such  books  as  The  Compleat  Strategyst 
by  J.  D.  Williams  (McGraw  Hill,  1954),  and  in  the  control 
group's  section  of  the  rules  of  some  manual  war  games. 

Random  number  tables  can  also  be  constructed  by  any 
manual  process  which  selects  one  of  the  ten  digits  in  such 
a  way  that  each  equally  likely  to  be  chosen,  and  that 
each  selection  is  in  no  way  affected  uy  previous  selections. 
For  instance,  a  random  number  table  can  be  prepared,  three 
digits  at  a  time,  by  rolling  three  unbiased  20-sided  dice, 
and  writing  dowt,  the  digits  uC  they  appear  on  the  upper  faces 
of,  let's  say,  the  red,  yellow  and  blue  dice.  Or  a  random 
number  table  might  be  constructed,  one  digit  at  a  time,  by 
drawing  at  random  o*-  a  of  ten  cards  numbered  from  0  to  9  from 
a  box,  then  replacing  the  card,  shaking  the  box  and  drawing 
acain . 


A  th^rd  method  uses  an  ordinary  die  and  a  table  such  as 
shown  below.  If  th~  first  roll  results  in  a  3,  and  the 


second  in  a  6,  then  the  first  digit  in  the  random  number 
table  is  an  8.  If  the  next  trial  results  in  a  roll  of  a  2 
and  a  4,  respectively,  the  jecond  digit  in  the  table  is  a  0, 
and  so  on.  If,  on  any  trial,  a  6  is  turned  up  on  the  first 
roll,  the  die  is  rolled  again. 

In  order  to  use  a  random  number  table,  a  starting  number 
is  chosen  at  random,  and  a  direction  of  movement  selected. 
Thus,  prior  to  the  play  of  a  game,  for  example,  the  number  89 
in  the  second  row  from  the  top  in  the  random  number  tab-''"* 
shown  on  page  A-4  is  selected  as  the  first  number,  and  the 
decision  made  to  proceed  downward,  (Tables  usually  cover 
several  pages  and  the  direction  of  mover  nt  can  be  up,  down, 
right  or  left.)  It  is  also  decided  that  numbers  beginning 
with  01  and  ending  with  the  given  probability  times  100  will 
be  used  to  represent  successes,  i.e.  01  to  20  will  indicate 
success  when  a  weapon  with  a  0.20  single  shot  hit  probability 
is  fired,  21  to  00  failure,  and  so  on. 

As  the  game  progresses  a  weapon  is  fired  five  times, 
each  firing  having  a  hit  probability  of  0.20.  The  starting 
number,  89,  rules  a  miss  on  the  first  firing.  Toe  results 
of  the  ,:<oct  four  firings  ares  06,  a  hit?  09,  a  hit;  83,  a 
miss;  and  09,  a  hit.  Thus,  :n  this  particular  case,  chance 
has  determined  that  the  weapon  scores  tvree  hits  out  of  five 
firings,  even  though  its  single  shot  hit  probability  is  only 
0.20. 


As  each  number  in  t'  "  random  number  *  *ble  is  used  it.  is 
crossed  out.  Assuming  that  the  sam*s  weapon  is  again  tired 
five  times,  and  its  hit  probability  remains  unchanged,  the 
next  five  numbers  in  the  table  (61,  32,  68,  42,  and  91)  rules 
five  misses, 

Randc""  number  tables  are  also  used  in  a  manner  similar 
tc  20-sided  dice  to  round-off  fractional  values.  Thus,  if 
during  a  game  it  is  determined  that  3.28  aircraft  are  de¬ 
stroyed,  and  it  is  desired  to  round-off  this  amount  oy  a 
random  round-off  process,  then  the  next  unu»ed  number  in  the 
table  is  used  to  determine  whether  three  or  tour  aircraft  are 
destroyed.  A  number  from  01  to  28  rules  that  four  aircraft 
are  destroyed;  one  fre&»  29  tc  00,  three  aircraft.  The  next 
unused  number  in  che  random  number  table  on  page  A-4  is  64- 
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therefore,  in  this  instance,  three  aircraft  are  destroyed. 

Where  a  sequence  of  possible  events  is  concerned,  one 
of  two  alternative  chance  evaluation  procedures  may  be  used. 

For  example,  suppose  that  the  situation  involves  a  fighter 
attacking  a  bomber  and  that  the  events  are: 

1.  The  fighter  acquires  the  target  on  its  air-intercept 
,-ciuai  ^defection)  ; 

2.  The  fighter  attains  a  firing  position  (conversion); 

3.  The  fighter's  weapons  destroy  the  bomber  (kill);  and 
the  respective  probabilities  of  success  of  each  event  are  known. 
Then  one  procedure  is  to  use  a  chance  device  to  determine  if  a 
detection  occurs  (assuming  that  there  is  am  opportunity  for  a 
detection)  ,  and  if  a  detection  does  occur,  to  u.3e  the  chance 
device  to  determine  whether  or  not  the  fighter  attains  a 
firing  position,  and  so  forth.  A  second  procedure  is  to  com¬ 
pute  the  overall  probability  of  success  by  multiplying  the 
probabilities  of  success  of  each  of  the  component  events,  and 

to  use  this  value  in  conjunction  with  a  chance  device  to 
determine  whether  or  not  the  fighter  destroys  the  bomber. 

Anofner  example  of  the  use  of  chance  devices  is  .■*  lius- 
trated  by  Table  A-2.  The  values  in  the  right  column  are 
taken  from  Figure  3-6,  Chapter  III.  The  first  column  relates 
the  probabilities  (as  taken  from  Figure  3-6)  associated  with 
the  hours  in  the  tight  column  to  the  roll  of  a  pair  of  20- 
sided  dice;  the  second,  with  the  numbers  found  ir,  a  table  of 
random  numbers;  and  the  third,  with  th^  throw  of  a  pair  of 
ordinary  6-sided  dice.  If,  for  example,  a  roil  of  the  20- 
sidad  dice,  or  a  table  of  random  numb  turns  up  any  number 
from  46  tc  75  inclusive,  or  the  regular  dice  show  a  6  or  a  7, 
then  the  equipment  will  function  700  hours  without  maintenance. 


Table  A- 2 


BOORS  SINCE  LAST  MAINTENANCE  PERIOD  TO  BREAKDOWN 

>  Decision  Numbers 

Hours 

m 

Random  Number  Table 

6-sided  dice 

m 

O 

9 

fH 

o 

01  -  05 

3 

400 

06  -  20 

06  -  20 

2  or  4 

500 

■BQHj 

21  -  45 

mam 

60C 

46  -  75 

46  -  75 

6  c  7 

700 

76  -  95 

76  -  95 

2  or  7 

800 

* 

{ 

o 

o 

96  -  00 

3 

900 

It  is  interesting  to  note  the  heading  of  the  first  three 
Cdluauts  of  Tabie  A- 2:  "Decision  Numbers,”  This  term  is  used 
because  vhe  decisions  made  by  the  umpire  or  by  the  computer 
are  4?  ajcvinad  by  th  a  numbers  turned  up  by  the  dice  or  a 
randofc  number  ts-n'e.  It  is  a  relatively  new  war  garni ag  term 
and  hat^  bfcan  applied  chiefly  to  decisions  made  in  accordance 
with  nwwc'&r*  or> h?. nod  from  random  number  tables,  although  it 
la  equally  licable  to  numbers  produced  by  dice  as  illus¬ 
trated  in  Teble  A-2.  Usually,  a  table  such  as  Table  A- 2  con¬ 
tains  only  the  column  of  decision  numbers  that  is  associated 
With  the  type  of  chance  device  provided  for  the  game. 

tn  computer  games  the  computer  generates  or  stores  ran¬ 
dom  numb* rs ,  and  theme  numbers  are  used  to  determine  the  out¬ 
comes  of  chance  events  in  stochastic  models.  The  NEWS  damage 
OCmBpeter  behaves  in  somewhat  the  same  way.  It  measures  the 
r&txj*  at  the  time  of  firing,  looks  at  the  stored  probability 
of  t^te  weapon  versus  the  tr  ;-t  &*■  that  particular  range  and, 
by  aears  of  a  randomzrsv  -  /  e,  comes  up  with  a  hit,  or  a 
Sd**  . 


APFENDIX  B 


3 

PROBABILITY  DISTRIBUTIONS 


When  a  coin  is  tossed  the  esults  may  be  tabulated  as 
follows: 


Table  B-l 


Number  of  Heads 

Probability 

A. 

0.5 

0 

0.5 

or  shown  graphically  as  in  Figure  B-l. 
Probability 


Number  oi  Heads 
Figure  B-l, 


1 


! 

I 

I 


These  are  two  examples  of  a  simple  probability  distribution, 
a  tabular  and  a  graphical.  In  the  graph,  the  values  of  the 
random  vanable--m  this  case  the  number  of  heads  - -app  .a  r 
along  the  abscissa  or  horizontal  axis;  the  probability  1 )  ,-g 
the  ordinate  or  vertical  axis. 

Since  a  coin  cannot  show  both  a  head  and  :  tail,  these  ; 

events  are  mutually  evolutive.  Since  it  must  fall  m  one  of 
these  ways,  the  sum  of  the  probabilities  equals  1,  or  certainty.  \ 

i 
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If  two  bombers  in  an  aggregated  force  of  four  carry 
noclear  bombs ,  two  conventional  bomba,  and  two  are  destroyed 
en  route  to  the  target,  hov  does  the  umpire  determine  which 
two  «re  destroyed'’  Let  A  and  B  represent  the  two  aircraft 
carrying  nuclear  weapons,  and  C  and  D  those  with  the  less 
lethal  punch.  As  shown  below,  there  are  6  possible  combina¬ 
tions*  of  two  aircraft: 

A  and  B  3  and  C 

A  and  C  B  and  D 

A  and  D  C  and  D 

The  first  includes  both  bombers  packing  a  nuclear  wallop; 
the  next  four,  one  nuclear  bombing  piano;  and  the  lest,  no 
nuclear  carrying  aircraft.  The  graphical  probability  distri¬ 
bution  is  shown  in  Figure  B-2.  The  number  of  nuclear  bomb 
carrying  aircraft  destroyed  may  be  determined  by  the  roll  of 
a  single  regular  die:  1,  no  nuclear  carrying  aircraft  destroyed; 

a  ¥ 


6/6  L 

>.  5/6  . 

■O 


0  1  2 
Number  of  Nuclear  Bomb  Carrying 
Aircraft  Destroyed 

Figure  B-2 


♦A  combination  is  a  group  of  things  without  regard 
ord*r.  Thus,  A  and  S.  or  B  and  A.  are  one  combination. 
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2,3,  4,  or  5,  one  such  bomber  killed;  and  6,  both  aircraft 
with  nuclear  weapons  destroyed.  Or  20-sided  dice  or  a  random 
number  table  might  mu’  e  the  decision:  01  to  17,  18  to  83, 
and  G4  to  00;  0,  1,  and  2  nuclear  carrying  bombers  respec¬ 
tively.  Again,  a  20-oided  die  or  a  tabbs  of  random  numbers 
could  be  used  as  follows:  1,  0  nuclear  bomb  lugging  planes; 

2,  3,  4,  and  5,  1  such  airplane;  6,  2  of  the  bombers  with  the 
big  payload;  7,  8,  9,  and  0,  no  go;  and  another  roll  is  made, 
or  the  next  number  in  the  table  selected. 


When  something  can  happen  in  m  ways,  and  something  else 
xr.  n  ways,  together  they  can  happen  in  m  times  n  ways.  For 
instance,  1  regular  die  can  fall  in  6  ways;  two  dice,  in  36 
ways.  Extending  this  idea,  three  dice  can  fall  in  6  x  6  x  6, 
or  216  ways.  If  a  missile  can  either  hit  or  miss  its  target, 
then  in  two  independent  trials  there  are  2  x  2  or  2  ,  or  4 
possible  results:  2  hits;  1  hit,  1  miss;  1  miss,  1  hit;  or 
two  misses.  When  three  missiles  are  launched  there  are  23, 
or  8  possible  results,  and  so  on. 


In  the  case  of  two  regular  dice,  there  are  36  equally 
likely  ways  in  which  they  can  fall;  11  different  values  from 
2  to  12  that  then  can  show.  The  probability  of  any  partic¬ 
ular  value  appearing  on  a  single  throw  of  two  dice  is,  there¬ 
fore,  the  number  of  ways  that  the  value  cam  appear  divided  by 
36.  Thus,  as  shown  in  Table  B-2,  a  10  cam  turn  up  in  three 
ways:  4,  6;  5,  5;  or  6,  4,  and  the  probability  of  rolling  a 
10  is  3/36.  The  probability  distribution  is  delineated  in 
Figure  B-3.  The  random  variable,  the  value  of  the  throw,  is 
shown  along  the  abscissa;  the  probability  along  the  ordinate. 
A  table  such  as  Table  A-l  in  Appendix  A  is  compiled  by 
changing  the  desired  probability  into  36ths  amd  finding  a 
number  of  throws  with  a  total  probability  equal  to  the  de¬ 
sired  probability.  For  examples  0.60  equals  0,60  x  36  or 
21.6.  36 

36  This  value  is  approximately  equal  to  22.  22  is 

36  36 

equal  to  the  sum  of  the  probabilities  of  rolling  a  2,  4,  5,  6, 
7,  or  10.  (Other  throws  with  probabilities  adding  up  to  22/36 
could  just  as  well  be  used:  2,  3,  4,  5,  6,  7,  amd  12,  for 
instance.) 


B-3 


60-86M 
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Counting  hits  and  misses,  there  are  2  x  2  x  2  or  8  ways 
in  which  three  firings  of  a  gun  can  affect  the  target.  These 
are  listed  in  the  left  column  of  Table  B-3.  If  the  single  shot 
hit  probability  is  0.4,  the  probability  of  a  miss  is  1-0.4, 
or  0.6.  A  method  for  computing  the  hit  probability  of  each 
combination  is  illustrated  in  the  second  column  of  the  table. 
The  probabilities  of  getting  two  hits  and  a  miss,  or  one  hit 
and  *"Wo  misses  are  summed,  and  the  third  column  gives  the 
probabilities  of  getting  3,  2,  1,  and  0  hits?  0.064,  0.288, 
0.^-2,  and  0.216,  respectively.  These  are  sometimes  referred 
to  as  the  probabilities  of  "exactly"  3  hii_s,  exactly  2  hits, 
etc.  This  is  to  distinguish  them  from  other  probabilities, 
for  example,  the  probability  of  "at  least"  2  hits,  which  in 
this  case  is  the  sum  of  the  probabilities  of  getting  3  and  2 
hits,  or  0.064  plus  0.288,  or  0,352.  The  probability  of 
getting  at  least  one  hit  is  the  sum  of  the  probabilities  of 
exactly, 3,  2,  and  1  hits,  0.064  +  0.288  +  0.432,  or  0.784.* 

The  chances  of  getting  "at  most"  1  hxr  that  is  the  probability 
of  getting  1  or  0  hits,  is  0.432  +  0.216,  or  0.648. 


♦The  probability  of  at  Least  v>ne  success  in  r  independent 
trials  can  also  be  found  by  the  following  formulas 

Pi  -  1  -  (i~p)n 

For  example?  Let  p  -  0.4,  a^d  n  -  3 

P  =  !-(l-0,4)3  -  1-0.216  «  0.784 

This  checks  with  the  results  obtained  above. 


The  number  of  firings,  n,  necessary  to  obtain  a  probability 
of  Pi  of  at  iaast  one  hit  with  a  SSHP  of  p  is: 

n~  log  U-p) 

Thus,  the  number  of  firings  needed  to  obtain  a  probability  cf 
0.784  of  at  least- one  hit  when  the  SSHP  or  p  equals  0.4  is: 

log  (1  -  0.784)  =  log  0.216  -  3 

log  {1  -  0.4)  log  0.6 
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Table  B-3 

THREE  ROUNDS  -  SSHP  *  0.4 
(H  indicate**  a  hit?  M,  a  miss) 


Number  of 


WAYS 

Probabilities 

Hits 

HHH 

0.4  x  0.4  x  0.4  =  .064 

0.064 

3 

HHM 

0,4  x  0.4  x  0.6  *  .096 

HMH 

0.4  x  0.6  x  0.4  •  .096 

0.288 

2 

MHH 

0.6  x  0.4  x  0.4  =  .096 

HMM 

0.4  x  0.6  x  0.6  -  .144 

MHM 

0.6  x  0.4  x  0.6  =  .144 

0.432 

1 

MKH 

0,6  x  0.6  x  04  =  .144 

MMM 

0.6  x  0.6  x  0.6  —  .216 

0.216 

0 

1.000 

If  the  symbol  represents  the  probability  of  exactly 

h  events  occurring  in  n  independent  trials,  and  p  is  the  prob¬ 
ability  of  occurrence  in  a  single  trial,  the  following  formula 
can  be  used  in  olace  of  the  method  indicated  in  Table  B-3: 


« _ jnJ _  ph  (l-p)n~^  (see  footnote  1) 

hi  (n-h) : 

Thus,  the  probability  of  exactly  3  hits  in  3  trials  when  the 
SSHP  or  p  equals  0.4  is: 


3p3 '»  3!  0,43 (1-0.4) 3-3 

31  (3-3)1  (see  footnote  2) 

*  #  (0.064) (1) ,  or  0.064 

o 


The  probability  of  exactly  2  hits  in  3  trials  is: 


3P2  -  31 

2!  (3-2)1 


'}  2 

0.4" (1-0.4) J  1 


(0.16) (0.6) ,  or  0.288 


p 

1)  This  is  called  the  "binomial  law."  The  values  of  n  ^  versus 
h  is  known  as  the  "binomial  distribution."  This  distribution 
is  a  discrete  distribution,  i.e.,  a  missile  can  score  a  hit,  or 
2  hits,  etc.,  but  not  1.17  or  2.39  hits,  and  so  on.  The 
binomial  law  is  useful  in  many  aspects  of  war  gaming. 

Two  other  well  known  distributions  are  the  "Poisson  distri¬ 
bution"  and  the  "normal  (or  Gaussian)  distribution."  The  former 
is  a  discrete  function  that  approximates  the  binomial  distri¬ 
bution  when  there  «re  a  large  number  of  trials  and  the  prob¬ 
ability  of  success  of  a  single  trial  is  small.  The  normal 
distribution  is  a  continuoua  function. 

2)  nl  Lz  read,  "n  factorial";  31,  3  factorial,  etc.  31  equals 
3x2x1;  2\  equals  2x1,  etc.  01  equals  1  by  definition, 
i.e.,  (3-3) :  *  1. 

A  number  raised  to  a  zero  power  equals  1.  Thus,  (1-0.4) 3~3=]_ 


t  t 


«PW; 


v't 


The  probability  of  exactly  1  hit  equals: 

3P1  »  3 J  0.4L  (1-0.4) 3"1  -  0.432, 

i:  (3-1): 

and  the  probability  of  0  hits: 

3P°  *  3:  0.4°  (1-C.4)3’0  =  0. .16 

o:  (3-o): 

Since  the  events  are  mutually  exclusive,  and  3,  2,  1,  and  0 
hits  exhaust  all  possibilities,  the  sum  of  the  probabilities 
equals  1.  :?or  gaming  purposes  the  probabilities  would  most 
likely  be  rounded  to  2  places,  i.e.,  to  0.06,  0.29,  0.43  and 
0.22  respectively. 

The  number  of  hits  resulting  from  3  firings  of  a  weapon 
with  a  SSHP  of  0.04  can  be  determined  by  use  of  Table  B-4  and 
20-sided  dice,  or  by  employing  that  table  and  a  table  of  ran¬ 
dom  numbers.  If  these  chance  devices  are  not  available. 


Table  B-4 


Decision  Number 

Number  of  H’  ts 

01  -  06 

3 

07  -  35 

2 

36  -  78 

1 

79  -  00 

0 

c 

100  slips  of  paper  numbered  from  00  to  99  can  be  placed  in  a 
box  and  a  slip  drawn  to  obtain  the  decision  number.  Another 
method  employs  a  pair  of  regular  dice  and  a  compatible  deci¬ 
sion  number  table. 
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figure  B-4  illustrates  a  mathematically  determined 
probability  distribution  for  five  firings  of  a  missile 
with  an  overall  hit  probability  of  0.60,  A  distribution 
•uch  as  this  may  be  computed  according  to  the  method 
indicated  in  Table  B-3,  or  by  uae  of  the  formula  for  nPh- 

When  a  probability  distribution  is  difficult  or 
impossible  to  compute  it  may  be  approximated  by  simulating 
a  maber  of  trials,  that  is,  by  use  of  the  Monte  Carlo 
technique.  Any  of  the  chance  devices  may  be  employed  — 
tables  of  random  numbers,  20-sided  dice,  etc.  for  instance 
Oie  HENS  damage  computer  was  used  to  simulate  a  number  cf 
trials  of  five  firings  of  a  missile  with  an  overall  hit 
probability  of  0.60.  After  each  trial  of  five  firings  the 
number  of  hits  was  recorded.  At  the  and  of  100  trials  a 
probability  distribution  was  prepared.  It  is  shown  in 
figure  B-5. 

A  comparison  of  the  distributions  of  Figures  B-4  and 
B-5  illustrates  one  instance  of  how  a  distribution  obtained 
by  simulation  tends  to  approach  its  theoretical  counterpart 
If  the  distribution  of  Figure  B-4  were  not  available,  then 
the  probability  distribution  obtained  by  the  Morce  Carlo 
method  could  be  employed. 

The*  relative  frequency  of  hits,  that  is,  the  ratio  of 
hits  to  firings  obtained  from  the  experiment  conducted  with 
the  HENS  damage  computer  is  shown  in  Figure  B-6.  Fifty 
firings  with  an  overall  hit  probability  of  0.6  resulted  in 
31  hits,  or  a  relative  frequency  of  31/50  or  0.62.  One 
hundred  attempts  scored  60  hits;  150  tries,  85  hits  for  a 
ratio  of  hits  to  firings  oi  0,57.  After  about  ISO  trials 
the  relative  frequency  of  hits  remained  very  close  to 
60  percent. 
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A  GLOSSARY  OF  MAR  GAMING  TERMS 


AGGREGATED  FORCE 

A  single  symbol,  model,  or  NEWS  force  which  represents 
a  real-world  force  composed  of  two  or  mere  units. 

ANALYTICAL  GAME 

A  game  conducted  for  the  purpose  of  deriving  information 
which  may  be  used  to  assist  military  commanders  and 
executives  in  reaching  decisions. 

BOARD  GAME  OR  BOARD  MANEUVER 

h  manual  naval  war  game  employing  a  game  board  to 
represent  the  area  of  operations.  Formerly,  another 
name  for  a  tactical  naval  war  game. 

CHANCE  DEVICE 

A  device  used  to  simulate  an  event  which  may  or  may 
not  happen,  but  which  has  a  known  probability  of 
happening.  Common  chance  devices  are  regular  dice, 
20-sided  (icosahedron)  dice,  and  tables  of  random 
numbers . 


CHART  GAME  OR  CHART  MANEUVER 

A  manual  naval  war  game  employing  a  chart  (or  map)  to 
represent  the  area  of  operations.  Formerly,  another 
name  for  a  strategic  naval  war  game. 

CLOSED  GAME 


A  game  in  which  players  receive 
of  information  and  intelligence 
forces  that  they  would  normally 
real-world  situation.  Most  war 


the  amounts  and  kinds 
cl  friendly  and  enemy 
receive  in  a  similar 
games  are  closed  games 
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COMPUTER  GAME 

A  game  conducted  on  a  digital  computer.  No  human 
particip  s  are  involved  in  its  play.  Also  called 
a  compute  simulation;  and  sometimes  a  machine  game 
or  a  machine  simulation. 

COMPUTER-ASSISTED  GAME 

A  manual  gaiae  utilizing  digital  computer  assistance 
£  ,'r  bookkeeping  and  deimage  assessment.  Also  called 
a  manual-computer  game. 

CONFLICT  SITUATION 

One  in  which  two  or  more  individuals,  organizations, 
nations,  or  allies  are  competing  for  the  same  goal, 
or  have  opposing  objectives. 

CONSTRUCTIVE  FORCE 

A  force  represented  by  manual  methods,  and  employed 
in  a  game  conducted  on  the  NEWS  and  in  conjunction 

with  NEWS  forces. 

CONTROL  GROUP 

The  director's  staff.  Its  members  advise  and  assist 
him  in  the  planning,  conduct,  and  critique  cf  the 

war  game. 

DETERMINISTIC  MODEL  OR  GAME 
An  expected-valua  model 
DIRECTOR 

The  individual  responsible  for'  a  war  game  and  its 
critique.  Also  known  as  the  controller  and.  in 
early  Naval  War  College  7?™es .  as  the  arbitrator. 
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EDUCATIONAL  GAME 

£  game  conducted  to  provide  military  commanders  or 
executives  with  decision-making  experience,  and  to 
familiarize  them  with  the  operations  and  problems 
involved. 

ELECTRONIC  MANEUVER  BOARD  SYSTEM  (EMBS) 

A  former  name  of  the  Navy  Electronic  Warfare 
Simulator  (NEWS) . 

EVENT-STORE  OR  CRITICAL  EVENT  METHOD 

A  technique  used  in  computer  games  wherein  the 
computer  determines  the  times  of  possible  future 
events,  and  stores  them  in  a  chronological  list. 

The  game  advances  from  event  to  event  rather  than 
by  fixed  intervals  of  time. 

EXPECTED-VALUE  MODEL  OR  GAME 

One  wherein  the  outcomes  of  chance  events  are 
determined  by  average  or  expected  values.  Also 
known  as  a  deterministic  model  or  game. 

GAME  BOARD 

A  deck  (floor)  divided  into  squares  and  used  to 
represent  an  area  of  operations  in  a  manual  naval 
war  game.  The  squares  facilitate  the  plotting  and 
recording  of  the  movements  of  naval  units.  The 
game  board  is  also  known  as  a  maneuver  board. 

An  array  of  squares  or  hexagons  used  to  represent 

an  area  of  operations,  or  employed  as  an  overlay 

to  a  map  or  chart  which  depicts  the  area  of  operations. 

GAME  THEORY 

A  mathematical  theory  which,  under  certain  conditions, 
can  be  employed  to  determine  the  optimum  strategy  or 
course  of  action  to  pursue  in  a  conflict  situation. 
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fflESMRAL  SITUATION 

h  ge^rai  description  of  the  conflict  situatic^  that 
f&eiets  or  is  assumed  to  exist  at  the  start  of  pisyer- 
planning  for  t'hf  pi~y  of  a  wax  game.  The  general 
situation  is  issued  to  all  players,  ?.nd  is  usually 
•\^pj*l«*anted  b*’  special  situations.  Also  called 
the  scenario. 

KRJ8GSSPIEL  (XRISGSP1EL) 

War  play  or  war  game. 
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the  range  of  J.o  echelons  of  military  command  which 
are  represented  by  the  players  in  a  war  game.  Also, 
the  lowest  echelon  of  command  which  is  represented 
by  players  . 

MACS ms,  QAM" 

A  game  conducted  by  means  of  equipment  specifically 
deigned  to  cirulats  military  operations.  At  the 
Kavai  War  College,  the  term,  is  applied  to  a  game 
playsd  on  the  Navy  Electronic  Warfare  Simulator  (NEWS). 

HARBOVER  SOARS 

A  game  board. 

MAI  OF.  HAND -“PLAYED  GAMS 

A  g&se  in  which  the  forces  are  represented  fc>  models, 
pin*,  pieces,  or  symbols,  and  the  participants  move 
thoss  about  by  hand  on  a  chart,  map,  board,  or  terrain 
;©od®l  'Which  repreaar ta  the  area  cf  operations. 

?.  -OOMPTCSte  GAME 


A  computer  assisted  game. 


MANUAL-MACHINE  GAME 


A  game  employing  a  mixture  of  manual  and  machine 
(NEWS)  simulation  techniques. 

MAP  GAME  OR  MAP  MANEUVER 

A  manual  vat  game  employing  a  map  (or  chart)  to 
represent  the  area  of  operations. 


MODEL 


A  representation  of  an  object  or  structure,  or  n 
explanation  or  description  of  a  system,  a  process, 
or  a  series  of  related  events. 

MODEL,  WAR  GAME 

The  procedures  and  rules  required  for  th*~  control 
and  conduct  of  a  war  game. 

MONTE  CARLO  TECHNIQUE 

The  use  of  a  chance  device  to  determine  the  outcomes 
ct  chance  events,  or  to  approximate  a  probability 
distribution  that  is  difficult  or  impossible  to 
compute . 

MULTI -SIDED  OR  N-SIDED  GAME 

A  game  in  which  there  are  more  than  two  players  or 
player  teams  involved  in  a  conflict  situation. 

NAVAL  WAR  GAME 

A  war  game  representing  a  conflict  between  naval  forces, 
or  a  war  game  in  which  nav=»l  forces  predor  nate. 

NAVY  ELECTRONIC  WARFARE  SIMULATOR  (NEWS) 

A  large  and  complex  sisnulacion  system  which  is  installed 
in  Sims  Hall  cf  the  N&.al  War  College.  It  is  designed 
specifically  for  the  simulation  of  naval  warfare. 
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mm,  AREA  OF  OPERATIONS 


Th<t  geographical  area  represented  on  the  master  plot 
screen  of  the  Navy  Electronic  Warfare  Simulator  for 
a  specific  war  game. 

SENS  FORCE 

A  means  of  representing  a  military  force  within  the 
Navy  Electronic  Warfare  Simulator.  A  NEWS  force  can 
be  programmed  to  approximate  the  mobility,  firepower, 
and  intelligence  and  communications  facilities  of  a 
single  or  aggregated  real-world  force.  It  can  be 
detected  by  other  NEWS  forces,  and  can  sustain  damage 
from  ths  weapons  of  opposing  NEWS  forces. 

A  tfEWS  force  cam  be  controlled  by  players,  or  if  de¬ 
sired,  by  the  control  group. 

NEWS  GAME 

A  game  played  on  the  Navy  Electronic  Warfare  Simulator. 
Also  called  a  machine  gave. 

ONE-SIbZD  GAME 

A  gome  in  which  the  opposition  is  furnished  by  the 
control  group,  or  by  Nature. 

G?3S  GAME 

A  game  in  which  all  players  receive  or  have  access 
to  all  information  and  intelligence  of  the  actions 
of  all  friendly  and  enemy  forces.  Usually  played 
in  one  room  and  on  a  single  map  or  chart. 

OPERATIONAL  GAMING 

The  implication  of  g swing  techniques  to  non-military 
situation#.  Also  used  to  describe  the  simulation  of 
both  saiiitary  and  non -mill  tar*/  operations. 
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PARAMETER 


A  value  such  as  a  hit  probability,  a  detection  range, 
an  ammunition  allowance,  etc.,  that  remains  constant 
for  the  play  of  a  game,  but  that  may  be  varied  from 
play  to  play  as  desired. 

PLAYER 

A  participant  in  a  war  game  who  is  not  a  member  of 
the  control  group,  and  who  plays  the  role  of  a  real  - 
world  commander  or  a  staff  officer  of  a  military  unit 
or  units. 

PROBABILISTIC  MODEL  OR  GAME 
A  stochastic  model. 

PROBABILITY 

The  probability  of  the  occurrence  of  an  event  is  the 
ratio  of  the  number  of  equally  likely  ways  in  which 
the  event  can  happen  to  the  total  number  of  equally 
likely  ways  in  which  the  event  can  and  cannot  happen. 

PROGRAM 

Noun:  A  series  of  instructions  required  to  complete 

a  given  procedure. 

”erb:  To  prepare  a  program. 


PROGRAMMING 

Preparing  a  program. 

PURPOSE 

The  general  and  speci fic  reason  or  reasons  for  which 
a  war  game  is  planned  end  played. 
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SCENARIO 


A  chronological  listing  of  pre-planned  situations 
events,  messages,  etc.,  to  bo  generated  by  the  control 
group  in  order  to  confront  the  players  with  situations 
requiring  decisions  curing  the  play  of  a  one-sided  ju te. 

A  description  of  the  conflict  situation.  Also  known  as 
fche  general  situation. 

SCOPE 

Tue  scop*  of  a  war  game  is  expressed  by  the  range  of 
comm&r.d  levels  represented,  tne  military  services 
involved,  the  contemplated  types  of  operations,  and 
the  siee  cf  the  area  of  operations. 

SIMULATION 

Aii  operating  representation  of  events  and  processes  . 
SPECIAL  SITUATION 

A  description  of  the  elements  cf  a  conflict  situation 
-hat  can  only  be  known  with  certainty  by  one  of  the 
contesting  sides,  o.g.,  order-  of  battle,  weapons 
characteristics ,  etc.?  ulus  intelligence  estimates 
of  similar  information  concerning  the  eremy,  A  special 
situation  is  prepared  for  and  issued  ro  each  of  the 
opposing  side;.  The  special  situations  supplement  the 
general  situation. 

If  there  if  a  time  lag  in  the  gome  world  between  the 
completion  of  the  flayers'  plans  and  the  start  of 
g tm*  play,  a  <?  scription  of  the  events  that  occur 
during  this  period  is  alec  railed  a  special  situation. 
One  such  special  situation  i-  usually  prepared  for 

side.  Seme tines  referred  to  as  an  intelligence 
pass  or  a  situation  summary. 


STOCHASTIC  MODEL  OR  GAME 


One  wherein  the  results  of  chance  events  are  determined 
by  the  use  of  a  chance  device.  Also  known  as  a  prob¬ 
abilistic  or  Monte  Carlo  model  or  game. 

Repeated  trials  of  a  stochastic  game  provide  a  distri¬ 
bution  of  possible  outcomes. 

SUBROUTINE 

A  program  which  cam  be  stored  in  the  main  or  auxiliary 
program  of  a  digital  computer  ami  used  as  part  of  other 
programs  to  perform  a  specific  operation;  e.g.,  a  square 
root  subroutine. 

TIME -STEP  METHOD 

A  technique  employed  in  computer  gaunes  wherein  the  Oc«me 
advamces  by  regular  time  steps.  At  the  end  of  each 
time  step  the  computer  decides  if  the  interactions 
occurred,  amd  if  they  did,  it  determines  the  outcomes. 

For  ainy  particular  play  of  a  game  the  time  interval  is 
constant,  but  in  some  cases  it  may  be  changed  from 
play  to  play  if  so  desired. 

TWO-SIDED  GAME 

A  gaime  in  which  there  are  two  opposing  players  or 
teams  of  players. 

UK  rRE 

A  member  of  the  contrc1  group  who  performs  one  or  more 
of  the  follow-' ng  duties:  monitors  player  actions, 
evaluates  interactions,  provides  intelligence  to  players. 

UMPIRING,  FREE 

The  results  of  interactions  are  determined  by  the 
umpires  in  accordance  with  their  profeseional  judgment 
and  experience. 
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UMPIRING,  SEMIRIGID 


Interactions  are  evaluated  by  the  rigid  method,  but 
the  outcomes  can  be  modified  or  overruled  by  the 
u~£>ires.  The  term  is  also  used  when  certain  jpecified 
interactions  are  evaluated  by  rigid  umpiring;  other 
interactions,  by  free  \mpiring.  Also  called  free-^igid. 

UMPIRING,  RIGID 

The  results  of  interactions  are  determined  by  umpires, 
simulation  equipment,  or  computers  in  accordance  with 
predetermining  rules,  data,  and  procedures. 

mM  GAME 

t.  simulation,  in  accordance  with  predetermined  rules, 
data,  and  procedures,  of  selected  aspects  of  <* 
conflict  situation. 
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